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G E N E R A L  I N F O R M A T I O N  

APV Technohoy FREEZER MF - CIP 

Safety: 

Apart from the warnings described various places in the operating 

instructions you should be aware of the following points: 

WARNlNG ! 

I. NEVER remove the freezer's frontal Cover or its doors when it 

is in operation. 

2. ALWAYS interrupt the freezer's power supply on the main 

switch before demountinq Covers and doors. 

3. ALWAYS check that the freezer's power supply has been 

interrupted before carrying out the manual freeze-up control. 

Safety cut-out: 
The control cabinet is equipped with a main switch/circuit 

interruptor which will produce an immediate stop if the box is 

opened when the freezer is in operation. (The main motor stops.) 
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A 

SPARE PARTS When ordering spare parts for your 

APV Technohoy MF 100 Ice Cream Freezer, please 

always state Machine Type, Machine Serial 

Number, and if possible Drawing Number and 

Figure Number. 

EXAMPLE: 

MF 100 Number 6, Drawing U 7887. 

Position Number 7. 

A P V  T E C H N O H O Y  

Axel Kiers Vej 28-30 

DK-8270 AARHUS-H0JBJERG 

DANMARK 

PHONE +45 86 29 21 88 

TELEFAX +45 86 29 27 80 
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GENERAL INFORMATION 

WORKING PRINCIPLE 

The APV Technohoy Ice Cream Freezers ME 50, 

MF 75, MF 100, and MF 200 are selfcontained 

units with built-in refrigerating Systems. 

The ice cream mix is metered into the freezing 

cylinder by a positive pump, and a constant 

flow of air is fed in together with the mix. 

During the Passage through the cylinder the 

air is whipped into the mix by the action of a 

rotating mutator. Liquid refrigerant R 22, 

evaporating in the cooling jacket, surrounding 

the freezing cylinder, supplies the refrigera- 

tion. Hardened scraper blades of the best qua- 

lity, hinged to the mutator, scrapes off the 

ice cream, continuously as it freezes on to 

the inside cylinder wall. Whipping and free- 

zing takes place under air pressure, which can 

be regulated to obtain the desired overrun. A 

second pump forwards the finished product from 

the outlet of the cylinder to the discharge 

piping. The flow of liquid refrigerant is re- 

gulated by an automatic thermovalve, and the 

evaporating pressure and temperature is regu- 

lated by an automatic back pressure regulator. 

The smallest model, MF 50, which is designed 

primarily for laboratory purposes, has a va- 

riable speed drive for the mutator, allowing 

any speed between app. 400 and 1000 r.p.m. 

The mutator in the MF 50 is of a special 

flat and solid design. The freezer has a 

flowmeter with flowcontroller, which makes 

it possible to check the constancy of the 

airf low. 



APV Technohoy M F  Freezers PRODUCT DESCRlPTlON 

November 1993 MF 50 MF 75 MF 100 1 MF I O O E  MF 200 

TECHNICAL DATA for 
standard models 

Laboratory Spec. production Production 
freezer f.linited output freezer 

Production 
freezer 

Owing to constant development and improvement of the freezers, the above spec. may be subject to alteration without prior notice. 

Nominal output - Ice cream l/h 
Imp. Ga11 
U.S. Ga11 

Conditions: 
Mix-Inlet temp. +5OC (+41°F) 
Ice cream-Outlet temp. -5OC (+23OF) 
Overrun 100% 

Evap./condensing temperature OC 
"F 

Refrigerating effect W 
kcal/h 

Surface freezing tube cm 2 

Installed power kW 
Power connection (standard) 

Mix-Inlet piping i 0 mm 
Ice cream-Outlet piping 0 mm 
Air connection 0 inch 
Air consumption l/h 
Required air pressure bar 
Max.Water req.app.(max.+25"c) l/h 
Required water pressure bar 
Water-Inlet connection 0 inch 
Water-Outlet connection 0 inch 

Mutator speed 50 c/s rpm 
OPTIONAL mutator speed rPm 
Standard mutator 
OPTIONAL equipment 

Mix inlet pump 
Ice cream outlet pump 

20 - 100 
4.5 - 22 
5.5 - 27 

100 - 550 
22 - 121 
27 - 145 

30 - 160 
7 - 35 
8 - 42 

Mix type: Standard ice cream mix with 38% dry ingredients content. 
Following the topical mix recipe, the exact capacity and 
outlet temperature can be determined. 

84 - 420 
19 - 92 
22 - 111 

-25 / + 40 
-13 / +I04 

6000 
5160 
628 
6.4 

3 X 380V, 50 c/s 

13.0 
25.0 

318 
50 
7 

500 
3 - 4  

112 
112 

300 - 1000 

Solid mutator 

Piston pump 
Back-pressure valve 

-25 / + 40 
-13 / +I04 

10700 
9202 
942 
7.4 

3 X 380V. 50 CIS 

13.0 
25.0 

318 
80 
7 

600 
3 - 4 
112 
112 

600 
200 - 600 

Solid mutator 
Open type mutator 

Piston pump 
Gear pump 

-25 / + 40 
-13 / +I04 

16000 
13760 
2639 
17.3 

3 X 380V, 50 c/s 

16.0 
38.0 

318 
210 

7 
1560 
3 - 4 
314 
314 

430 
200 - 400 

Open type mutator 
Solid mutator 

Piston pump 
~ ~ 1 0 0  Gear pump 
MPlOOE Back-press.valve 

-25 / + 40 
-13 / +I04 

16000 
13760 
3769 
17.3 

3 X 380V. 50 c/s 

16.0 
38.0 

318 
275 

7 
1725 
3 - 4 
314 
314 

300 
200 - 400 

Open type mutator 
Solid mutator 

Piston pump 
Gear pump 
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INSTALLATION 
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DRAWING U 25819 1. Start and stop of pump motor. 

2. I ,  I1 0, " main motor. 
3. Start and stop of C.I.P. / 

Yellow signal for C.I.P. ON. 

4. Start and stop of refr. compressor. 

5. Air connection to cylinder. 

6. Compound pressure and temperature gauge 

for the refrigerant. 

7. Back pressure regulator / Refrigerant temp. 
8. T-piece in mix line with non-return valve. 

9. Speed regulation of mutator. 

10. Mix line. 

11. Mix inlet pump. 

12. Suction pressure gauge. 

13. Pressure control. 

14. Condensing pressure gauge. 

15. Mix connection. 

16. Ice cream outlet pump. 

17. Ice cream outlet pipe. 

18. Vertical ice cream pipe. 

19. Pump speed regulator. 

20. Front cover of freezing cylinder. 

21. Air pressure regulator/back pressure valve. 

22. Air pressure gauge. 

23. Amperemeter for main motor. 

24. Rear end cylinder cover with rotary shaft 

seal. 

25. Water regulating valve. 

26. Screwed connection for electrical cable. 

27. Air inlet. 

28. Water inlet. 

29. Water outlet. 

30. Main current cabinet. 

31. Cabinet containing: 

Danfoss VLT 3008 Frequency conv. (mutator). 

Danfoss VLT 2020 Frequency conv. (pump). 

32. Main switch / Circuit interrupter. 



INSTALLATION 
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TN 

. 
33. Key switch B (Mixflow computer). 

34. Display for Mixflow computer. 

35. Button with pos. I 0 I1 (Mixflow 

computer) . 
36. Key switch A (Mixflow computer). 

37. Dig. Flowmeter / Display. 

38. Airflow regulator. 



Tempemture qauqes 

i.U.1001162727 
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TN, -200 

INSTALLATION 

ELECTRIC CONNECTION 

AIR CONNECTION 

The freezer is completely self-contained and 

needs only connections for electricity, cool- 

ing water, compressed air and ice cream mix, 

to be ready for operation. To take full advan- 

tage of this system, the freezer is equipped 

with transport wheels and can easily be moved 

from one location to another in the factory. 

The freezer - standard model is built with a 
three phase ac system for 380V + N + earth 
connection, 50 c/s. For safety reasons all 

control circuits are fed from a transformer to 

24 volts. 

AS AN OPTIONAL, all MF Freezers can be delive- 

red with the required voltage and frequency. 

A main current cabinet contains fuses and 

Starters with overload protection. A flexible 

cable of ample size to comply with local 

regulations, should be drawn through the 

screwed connection 26 on drawing U 25819, and 

from there to another screwed connection in 

the bottom of the cabinet. 

The three phases in the cable should be con- 

nected to the main switch L1, L2, L3, +N and 

ground terminals. SEE WIRING DIAGRAM! 

A supply of clean, dry air under a pressure of 

7 bar should be provided. Normally the air is 

taken from an existing supply system but, 

as an alternative, the freezer can be supplied 

with an oil-free, built-in air compressor of 

the diaphragm type. 

An air filter and a water filter can be sup- 

plied as optional extra. 
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WATER CONNECTIONS 

CONNECTION FOR MIX 

CONNECTION FOR 

ICE CREAM 

THE BUILT-IN REFRIGE- 

RATING SYSTEM 

The inlet and outlet for cooling water have 

adaptors for rubber water hoses. A water pres- 

Sure of 3-4 bar is required. 

This connection must be made with utmost care 

to obtain trouble free operation. It is essen- 

tial, that the rnix is fed to the inlet of the 

rnix pump under positive pressure. This can be 

obtained by placing the rnix tank at a higher 

level than the inlet of the rnix pump, so that 

the rnix can flow to the pump by gravity alone. 

Should this not be possible, it is recommended 

to install a centrifugal booster pump, which 

then can be used for CIP-cleaning also. The 

important thing is to avoid sub-atmospheric 

pressure in the rnix line AND THEREBY T0 PRE- 

VENT THE INTAKE OF AIR THROUGH POSSIBLE LEAKS, 

which would make accurate control of the over- 

run impossible. 

It is important to keep the outlet piping as 

short as possible and to avoid to make reduc- 

tions in diameter relative to the size of the 

outlet of the discharge pump. Never use 

insulated ice cream pipes. 

1s charged with the proper amount of refrige- 

rant, and compressor oil. Normally no adjust- 

ment are required before initial starting up. 

The refrigerant pressure gauges 12 and 14 on 

drawing U 25819 should, by standstill, show a 

temperature close to the temperature of the 

surroundings. 
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TN, -50, 
75,ZVLT - 

PREPARATIONS BEFORE 

THE FIRST START 

If however the gauges show Zero pressure, it 

is an indication, that the freezer has been 

damaged during transport with loss of the 

refrigerant charge as consequence. If that is 

the case, a competent refrigerating engineer 

should be called to find and repair the leak, 

and recharge the system with refrigerant. 

Refrigerant type indication is stated in 

"Refrigeration components Iv-05". 

NO OTHER REFRIGERANT MUST EVER BE USED. 

BEFORE ATTEMPTING T0 START ANY OF THE ELECTRIC 

MOTORS THE FIRST TIME, THE MUTATOR SHOULD BE 

REMOVED FROM THE FREEZING TUBE. To do this, 

remove the connecting pipe, 18 on drawing 

U 25819. Then turn the front cover 20 of the 

freezing cylinder 1/12 of a revolution anti- 

clockwise, using the multi tool, supplied with 

the freezer for this purpose. NEVER USE THE 

CONNECTING PIPE AS A HANDLE ! It could very 

easily be damaged, with leaking o-ring joints 

as consequence. The cover can now easily be 

removed and the mutator be pulled out. 

Now start the main motor, and watch the direc- 

tion of rotation of the main shaft. 

IT MUST BE ANTICLOCKWISE, when Seen through 

the freezing cylinder. 

Now start the pump motcr. 

THE ROTATION SHOULD BE CLOCKWISE. 

If this is not the case, then two phases in 

the terminal box must be interchanged on the 

motor, which has the wrong direction of rota- 

tion. 

PLEASE SEE ENCLOSED WIRING DIAGRAM! 



INSTALLATION 

UEGClN@H@V 

Remove the mix pipe between mix pump and 

T-piece, 10 on drawing U 25819. Unscrew the 

other two connections of the T-piece. The rear 

end cylinder Cover with rotary shaft seal can 

now be removed. 

Clean all the parts and reinstall them. 

An edible lubricating grease should be used 

for the shaft seal, the bearings and whereever 

parts move one against the other. The spring 

should be able to move the seal ring on the 

shaft, after having been compressed. Also use 

this lubricant to keep the 0-rings in place in 

their groves. It facilitates assembly and 

avoids damage to the 0-rings. 

MF 100 

9 

11-06 

TN,DF, 
BM, 2TP 



OPERATION 

UEGHNQHOV 
MF 100 

10 

111-01 
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STARTING THE FREEZER WARNING! 
No frozen water should be present in the 

freezing cylinder when the main motor is 

started, as this can damage the cylinder and 

mutator parts. 

1. Make Sure that there is an adequate amount 

of mix in the mix supply tank. 

2. Start the pumps and Set the pump speed re- 

gulator at a low capacity. 

3. Wait until mix comes out of the outlet 

pipe. Then start the main motor. 

4. Start the refrigerating compressor and Set 

the evaporating temperature at about -15O 

to -20° C. Wait for about 2 minutes to cool 

down the cylinder. 

5. Raise the air pressure slowly from 0 to 

about 4 bar. 

The freezer is now in operation. Wait until 

the product comes out in a constant flow 

before making further adjustments. 

First considerations are overrun and stiffness. 

Check the overrun by weighing a known volume, 

for instance 1.0 1. For ice cream of normal 

composition the liter weight should be around 

550 g. The overrun is increased by increasing 

the air pressure, and vice versa. 

Stiffness is depending on the refrigerant eva- 

porating temperature and the throughput of ice 

cream. The lower the evaporating temperature 

and the lower the throughput, the stiffer the 

product will be. 



OPERATION 

UEGMN@M@V 

When stiffness is increased, the load on the 

main motor is also increased, which is reflec- 

ted by a higher reading of the motor ampereme- 

ter. 

When increasing stiffness, the motor ampereme- 

ter should therefore always be under careful 

observation to avoid overloading the motor, 

which eventually might result in so called 

"freeze-up. I '  See later. 

Now increase pump speed to obtain higher out- 

put, if so desired. This will have a negative 

effect on stiffness, which must be compensated 

for by lowering the evaporating temperature. 

By repeating these alternating adjustments, 

the desired output and overrun can be reached 

within the capacity of the freezer. Overrun 

will vary simultaneously with variations in 

output and stiffness. Check the overrun and 

adjust the air pressure accordingly. Output 

cannot be increased beyond a certain point de- 

termined by mix recipe, and the capacity of 

the refrigerating compressor. This point has 

been reache'd, when the evaporating temperature 

cannot be driven further down. The back pres- 

sure regulating valve in the refrigerating sy- 

stem is then wide Open. The refrigerant pres- 

sure gauges 6 and 12 on drawing U 25819 will 

then show nearly the Same evaporating tempera- 

ture. 

Adjustments should always be made one at a ti- 

me, and sufficient time should be allowed for 

observation of the effect, before the next ad- 

justment is made. 

When ice cream outlet temperature goes lower 

than -6°C to -7OC, be careful not to have a 

"freeze-upI1. 

MF 100 

11 

111-02 

TN 



111-03 

TN,DF 
CIP 

OPERATION 

I I % % J ~ @ ~ @ V  
MF 100 

12 

STOPPING THE FREEZER T0 stop the freezer proceed as ~ O ~ ~ O W S :  

1. Stop the refrigerating compressor. 

2. Turn the airflow regulator 38 on drawing 

U 25819 anticlockwise until the display 37 

shows Zero. 

3. Wait until the product becomes liquid and 

the amperemeter shows no-load current. 

4. Stop the main motor. 

5. Stop the Pumps. 

6. C.I.P. is activated by turning the knob 3 

on drawing U 25819 clockwise. Yellow signal 

lights up. 

IT IS IMPORTANT, THAT THIS SEQUENCE 

1.5 FOLLOWED CLOSELY 
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50,2TP 

DAY T0 DAY RUNNING OF 

THE FREEZER 

The freezer should produce ice cream with 

uniform stiffness and overrun. It should be 

possible to obtain the desired values by using 

the controls on the freezer correctly. It is 

essential for close overrun control, that the 

pressure in the inlet of the mix pump is con- 

stant and positive. In this way intake of 

false air is avoided, through possible leaks 

in the mix line. See Page 11-05 

The experienced Operator always keeps a keen 

eye on his instruments, because they reflect 

the inner life of the freezer. The air pres- 

sure gauge must be rock-steady, and response 

to adjustments of the air pressure must be 

immediate. If also the nonreturn valve is in 

good condition, one can be reasonably sure, 

that the air system is in order. 

The amperemeter shows the load condition of 

the main driving motor. The motor load depends 

On, how hard freezing is, i.e. how low the re- 

frigerant evaporating temperature is, and how 

high the throughput is. When adjusting the re- 

frigerant temperature, or the throughput, 

downwards, follow the increase of the ampere 

reading. THERE IS ALWAYS A POTENTIAL RISK OF 

OVERLOADING THE MOTOR. Eventually the V-belts 

may slip or the thermal overload protection 

may stop the motor. In either case a "freeze- 

up" is a reality. 

The amperemeter has one more important func- 

tion. Besides the slow, smooth movement of the 

needle, caused by changes in the evaporating 

temperature, fluctuations of the mix tempera- 

ture, varying throughput etc. the needle can 

also show quick and abrupt movements. 



OPERATION 

UEGrniN@MOV 

They are an indication, that the scraper bla- 

des do not function properly. They do not 

scrape to the bottom all the time, but slide 

over a thin film of ice cream, frozen to the 

cylinder wall, especially if the evaporating 

temperature is very low, until they suddenly 

cut through to the cylinder wall again, which 

causes a jump in the motor current. If these 

jumps get very pronounced, the scraper blades 

should be inspected and reconditioned. 

See later. 

The third instrument is the compound gauge 

showing both the evaporating pressure and the 

evaporating temperature. For the operation of 

the freezer, only the evaporating temperature 

is of interest. It is not possible to say, 

what the evaporating temperature should be. 

The lower throughput, the stiffer the ice 

cream, the lower freezing point of the mix the 

lower the evaporating temperature has to be. 

On the following two pages some typical ques- 

tions and answers are tabulated. 

MF 100 
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111-05 
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OPERATION 

TROUBLE SHOOTING 

MF 100 
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111-06 

A 

Open valve to lower 
evaporating temperature 

Reduce pump capacity 

Readjust valve 
See valve instructions, 
included 

See maintenance instruc- 
tion for compressor, 
included 

Recondition blades. 
See IV-12 

Reduce mix temperature 

Replenish refrigerant 
charge 
Refrigerant type indica- 
tion is stated in refri- 
geration components IV-05 
Refrigeration charge: See 
labe1 attached to the 
condenser 

Back pressure 
regulator not 
opened enouqh 

Compressor 
loaded to 
full capacity 

Setting of 
thermoexpan- 
sion valve 
incorrect 

Compressor 
capacity 
diminished 

Product too 
soft 

Evaporating 
temperature 
too high 

Scraper blades 
worn 

Mix tempera- 
ture too high 

Refrigerant 
charge 
insufficient 

Freezing point 
of mix too low 



TROUBLE SHOOTING 

Over run  
u n s t e a d y  

A i r  s l u g s  
i n  t h e  
f i n i s h e d  
p r o d u c t  

Too much re- 
work i n  t h e  
rnix t a n k  

A i r  l e a k s  i n  
t h e  mix l i n e  

Too much re- 
work i n  t h e  
rnix t a n k  

Too much re- 
work i n  t h e  
mix t a n k  

Poor  a i r  h o l -  
d i n g  a b i l i t y  
o f  t h e  rnix 

E n t e r i n g  rnix 
t o o  c o l d  

Pump r a t i o  n o t  
c o r r e c t  

S e e  11-04 

U s e  o n l y  f r e s h l y  
p r e p a r e d  mix 

See  11-04 

U s e  o n l y  f r e s h l y  
p r e p a r e d  mix 

U s e  o n l y  f r e s h l y  
p r e p a r e d  mix 

A d j u s t  pump r a t i o  
S e e  IV-04 o r  c o n t a c t  
APV Technohoy 



Stage 

PROGRAMME 

EXAMPLE 

Approx. time Approx. temp. 

min. OC 

1. Pre-rinse with water. 

Outgoing water to drain. 

MF 100 
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2. Lye wach - 1% caustic soda solution 
with wetting agent and phosphate 

additives. 1s returned to tank after use. 12 65 - 70 

111-08 

A 

3. Hot water sterilisation. Water dis- 

places lye and goes to drain after 

regenerative cooling. 12 90 - 95 

4. Water goes to drain and graduate 

cooling. 

The times mentioned above are normative and the Programme is 

effective from a bacteriological point of view, but it does not 

prevent hard rinsing water from depositing lime salts. 

These can be removed once or twice every season by means of acetic 

acid or citric acid ( PH 3.5 - 4.5 ) according to the following 

a procedure: 

The freezer and the pumps are disassembled and the 

individual parts are washed in the above mentioned weak acid 

(max. 100 ppm), and are then immediately after carefully 

rinsed in clean, cold water and dried. 

WARNING! üo not use acidiferous or chlorine-.containing detergent 

apart from the exception referred to. 

Chlorine pits and makes mutator and scraperblades rust and pits chrome! 

Acid attacks chrome! 

NOTE: The warranty on the freezer no longer applies if any damage 

caused by acid or chlorine cleaning materials are detected. 



O V E R R U N  TABLE - Met. C 

( X )  B e f o r e  c a l c u l a t i n g  w e i g h t s ,  make c e r t a i n  t h a t  we igh t  o f  c o n t a i n e r  i s  s u b t r a c t e d .  

6852 

Weight i n  grams o f  F i n i s h e d  P r o d u c t  
i n  v a r i o u s  

1 / 4  L i t e r  

1 2 0  g r  
122  g r  
1 2 3  g r  
1 2 4  g r  
126  g r  
128  g r  
129  g r  
130  g r  
132  g r  
1 3 4  g r  
1 3 5  q r  

Over run  p e r c e n t  shown f o r  v a r i o u s  w e i g h t s  o f  Mix 

136  g r  
1 3 8  g r  
139  g r  
141 g r  
1 4 3  g r  
144  g r  
146 g r  
147  g r  
148 g r  
150  g r  
151 g r  
1 5 3  g r  
1 54 g r  
156 g r  
157  g r  
159  g r  
160  g r  
162  g r  
1 6 4  g r  
165  g r  
166 g r  

s i z e d  c o n t a i n e r s  

' 1 / 2  L i t e r  

240 g r  
243 g r  
246 g r  
249 g r  
252 g r  
255 g r  
258 g r  
261 g r  
264 g r  
267 g r  
270 g r  

o r  P r o d u c t  I n p u t  ( i n d i c a t e d  ( X )  

1 L i t e r  

480 g r  
485 g r  
492 g r  
498 g r  
504 9 r  
510 g r  
516 g r  
522 g r  
528 g r  
534 g r  
540 g r  

i n  grams p e r  

. 1 1  04  grams 
% o v e r r u n  

1 3 0  % 
127 % 
1 2 4  % 
121. % 
119  % 
116  % 
1 1 4  % 
111 % 
109  % 
106 % 
1 0 4  % 

1080 grams 
% o v e r r u n  

1 2 5  % 
122 % 
1 2 0  % 
117 % 
1 1 4  % 
112  % 
110 % 
107 % 
1 0 5  % 
102 % 
100  % 

273 g r  
276 g r  
279 g r  
282 g r  
285 g r  
288 g r  
291 g r  
294 g r  
297 g r  
300 g r  
302 g r  
306 g r  
309 g r  
312 g r  
315 g r  
318 g r  
321 g r  
324 g r  
328 g r  
330 g r  
333 g r  

l i t e r )  ( X )  

. 1 1  1 6  grams 
% o v e r r u n  

133  % 
1 3 0  % 
127 % 
124  % 
121 % 
119 % 
116  % 
114  % 
111  % 
109  % 
107 % 

1092 grams 
% o v e r r u n  

127 % 
125  % 
122 X .  
119 % 
117% 
1 1 4  % 
112  % 
109  % 
106 % 
104 % 
102  % 

97 % 
96 % 
94 % 
91 % 
89 % 
88 % 
86 % 
8 4  % 
82 % 
80 % 
7 8  % 
76 % 
7 5  % 
7 3  % 
71 % 
70 X 
68 % 
67 % 
65  % 
64 X 
62 % 

546 q r  
552 g r  
558 g r  
564 g r  
570 g r  
576 g r  
582 g r  
588 g r  
594 g r  
600 g r  
604 g r  
612 g r  
618 g r  
624 g r  
630 g r  
636 g r  
642 g r  
648 g r  
654 g r  
660 g r  
666 g r  

102  % 
1 0 0  % 

97 % 
95 % 
9 3  % 
91 % 
89 % 
87 % 
8 5  % 
8 4  % 
82 % 
80 % 
78 % 
76 % 
75 % 
7 3  % 
71 % 
70 % 
68 % 
67 % 
66 % 

100  % 
98% 

96 % 
94 % 
92 % 
90 % 
88  % 
8 6  % 
8 4  % 
82 % 
8 0  % 
78  % 
77 % 
75 % 
7 3  % 
72 % 
70 % 
68 % 
67 % 
65  % 
6 3  % 

1 0 4  % 
1 0 2  % 
100 % 

98 % 
96 % 
94 % 
92 % 
90 % 
88 % 
8 6  % 
84 % 
82 % 
8 0  % 
79  % 
77 % 
75 % 
74 % 
72 % 
70 % 
69 % 
67 X 



GUlDE FOR ADJUSTING AND READlNGS OF 

APV TECHNOHOY MIXFLOW COMPUTER 

COMPUTER SEEN FROM M E  FRONT 

Turnbutton with 
posiüons I 0 I1 

Key switch A 

ACC. MIX CONSUMPT. 1 TEMPERATURE 1 I MIX CONSUMPIION 

/ 

Control l i gh t  for voltage J 

COMPUTER SEEN FROM BEHIND 

Key switch B 



THE FUNCTION OF THE BUTTONS 

TURNBUTTON WlTH POSITIONS I - 0 - II 

BY DAILY USE: 

Position I: Displays the accumulated mix consumption in 

liters since last reset (Key switch A ) .  

Position 0: Displays consumption of mix in LiterfHour. 

BY ADJUSTMENT: 

Position I: Fast countingfunction (ascending or descending). 

Position 11: Slow countingfunction (ascending or descending). 

KEY SWITCH A 
BY NORMAL USE: 

This switch is used to reset the readings of the 

accumulated consumption of mix. 

BY ADJUSTMENT: 

By adjustments, this key is used for changing the 

counting direction. 

I - right: Counting ascending. 

0 - left and 
I - right again: Counting descending etc. 

KEY SWITCH B 

This switch is only activated by adjustments of the computer 



ADJUSTMENT OF THE MIXFLOW COMPUTER 

The pumps are t u r n e d  o n ,  a n d  by means o f  t h e  pump s p e e d  r e g u l a -  

t o r  t h e  pumps a r e  b r o u g h t  t o  r u n  by a  a r b i t r a r y  low s p e e d .  

A p l a s t i c  h o s e  is t h e n  c o n n e c t e d  t o  t h e  mix t u b e  by t h e  T - p i e c e ,  

s o  t h a t  t h e  mix is l e d  t h r o u q h  t h e  h o s e  i n s t e a d  of  t h e  f r e e z i n g  

c y l i n d e r .  

By means o f  a c c u r a t e  measu r inq  q l a s s ,  t h e  amount o f  mix 

t h r o u g h p u t ,  in c m 3  per minute is measured.  

REMEMBER: t h a t  t h e  pump s p e e d ,  i n  t h i s  c a s e ,  is a r b i t r a r y ,  

b u t  f o r  p r a c t i c a l  r e a s o n s  must  be  k e p t  low. 

The number o f  c m 3  t h a t  you now have  n o t e d ,  is t h e  

f i q u r e  t h a t  t h e  Computer must  be  b r o u q h t  t o  

d i s p l a y .  

IMPORTANT: Do n o t  chanqe  pump s p e e d ,  u n t i l  a d j u s t m e n t  is 

c o m p l e t e d .  

0 
No h a v i n g  t h e  pumps r u n n i n q  w i t h o u t  mix p r o c e e d  a s  f o l l o w s :  

The k e y  s w i t c h  B is t u r n e d  i n  P o s i t i o n  I ( D i s p l a y  f l a s h e s )  

On t h e  d i s p l a y  you now have  a f i q u r e :  

The t u r n b u t t o n  w i t h  p o s i t i o n s  I - 0 - I1 is t u r n e d  i n  p o s i t i o n  I 

o r  I1 ( f a s t  or s l o w  c o u n t i n q ) .  The f i q u r e  w i l l  now e i t h e r  t u r n  

a s c e n d i n g  o r  t u r n  d e s c e n d i n g ,  d e p e n d i n g  o f  t h e  c h o s e n  c o u n t i n q  

d i r e c t i o n ,  by means o f  key s w i t c h  A .  

I f  t h e  c o u n t i n q  d i r e c t i o n  is c o r r e c t  i . e  you c o u n t  t o w a r d s  t h e  

d e s i r e d  f i q u r e .  

I f  t h e  c o u n t i n q  d i r e c t i o n  is wronq,  t h i s  is chanqed by means o f  

key  s w i t c h  A .  You t u r n  s w i t c h  A i n  p o s .  0 ( l e f t )  and  t h e r e a f t e r  

i n  p o s .  I ( r i q h t ) ,  a n d  c o u n t i n g  d i r e c t i o n  is changed .  
3 / 4  



When the counter on the display shows exactly the desired (mea- 

sured) number, turn key switch B off. 

Now the adjustment is completed, and the figure in: 

3 cm Imin is translated to liter/hour. 

DIGITAL THERMOMETER 

The digital thermometer is adjusted by comparing it to a reference 

thermometer of a known liability. This is done in an icewater solu- 

tion at 0" C. The display must at this temperature show O . O O  C. 

BY ADJUSTMENT: 

The key switch B is turned in Position I1 (Display flashes) 

On the display you now have a figure: 

The turnbutton with positions I - 0 - I1 is turned in position I 
or I1 (slow or fast counting). The figure will now either turn 

ascending or turn descending, depending of the chosen counting 

direction, by means of key switch A .  

If the counting direction is correct i.e you Count towards the 

desiredfigure. 

If the counting direction is wrong, this is changed by means of 

key switch A .  You turn switch A in pos. 0 (left) and thereafter 

in pos. I (right), and counting direction is changed. 

When the counter on the display shows exactly the desired (mea- 

sured) number, turn key switch B off. Now the adjustment is 

completed. 

IMPORTANT: If the main power switch of the Freezer is discon- 

6 
memory for app. one year. 



Pressure Gauge 
4P 
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I D Ice Cream 

Ice Cream Pump 

0 
Mix 

1 - 

Mix  
Toleroncer ifalge DS 2075. 
hvor intet andet er angivet. 

Afkortningsrnbl: 

Mt01 Styklidenr. Mosünc Ert. bem. 
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- 
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X d  
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DESCRIPTION AND 

UEGM NOHOV mINTENANcE 
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THE ICE CREAM- AND 

AIR SYSTEM 

DRAWING D 25942 

The APV Technohoy freezers are continuous 

freezers which means that they, unlike batch 

freezers have two pumps to supply a continuous 

and constant flow of ice cream mix to the 

freezer and to meter the finished product out 

of the freezer. The air, necessary to obtain 

the desired overrun, is fed to the inlet end 

of the freezing cylinder, together with the 

ice cream mix. 

The flow sheet shows the ice cream- and air- 

system. 

Mix from the supply tank is taken by the rnix 

pump and is pumped to the inlet end of the 

freezing cylinder. 

A digital flowmeter measures the flow of air 

mixed into the ice cream mix. 

The air passes a filter and a non-return 

valve, and is mixed into the ice cream mix. 

In the freezing cylinder air and rnix are whip- 

ped thoroughly together by the action of the 

mutator, to form an emulsion with finely divi- 

ded air bubbles. Simultaneously the mix is 

cooled down and partly frozen by the contact 

with the refrigerated cylinder wall. The muta- 

tor, which rotates in the cylinder, at a com- 

paratively high speed, serves two purposes. 

First it performs the just mentioned whipping. - 
Secondly it constantly scrapes off the ice 

cream, which freezes on to the cylinder wall. - 



DESCRIPTION AND 

~~~M lxIOMQv MAINTENANCE 

For this purpose the mutator is equipped with 

a set of two scraper blades, hinged in such a 

way that they can swing out and contact the 

cylinder wall under the influence of centrifu- 

gal force. 

The freezing tube is hard chromium plated on 

the interior surface, to minimize wear of the 

scrapers. 

The finished product passes to the ice cream 

pump and to the outlet. 

Control of overrun is accomplished as an in- 

terplay between the capacities of the mix 

pump, the ice cream pump and the air pressure, 

as set by the airflow regulator/potentiometer. 

It is obvious, that the ice cream pump must 

have a higher capacity than the mix pump. The 

difference in capacity is made up for by the 

air, the volume of which is reduced because of 

the prevailing pressure. 

After Passage of the ice cream pump the air in 

the product re-expands to normal volume and 

gives the product the desired overrun, provi- 

ded that the air pressure and the difference 

in pump capacities, pump ratio, were right. 

These are the two factors by which the overrun 

can be controlled. 

MF 100 
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DESCRIPTION AND 
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IV-03 

TN, BM 

NON-RETURN VALVE 

DRAWING D 3141 

IUINTENANCE 

The d r a w i n g  shows a  s e c t i o n  t h r o u g h  t h e  

n o n - r e t u r n  v a l v e ,  which is p l a c e d  i n  t h e  t o p  

o f  t h e  s a n i t a r y  tee  i n  t h e  mix p i p e  from t h e  

mix pump. 

A i r  u n d e r  c o n s t a n t  p r e s s u r e  e n t e r s  t h e  v a l -  

v e  body 2 t h r o u g h  t h e  t u b e  1, t h e  o t h e r  end 

o f  which is c o n n e c t e d  t o  t h e  a i r  c o n t r o l  

s y s t e m .  The v a l v e  body 2 c a r r i e s  a n  0 - r i n g  

3 i n  a  V-grove, t h e  bot tom o f  which is con- 

n e c t e d  t o  t h e  i n l e t  P o r t  of  t h e  v a l v e  body 

t h r o u g h  a number o f  r a d i a l  h o l e s .  The v a l v e  

body is s e a l e d  a g a i n s t  t h e  n i p p l e  by means 

o f  a  s e a l i n g  r i n g  4 .  

I t  t a k e s  a b o u t  0 . 5  t o  1 b a r  a i r  p r e s s u r e  t o  

l i f t  t h e  0 - r i n g  3 from t h e  s e a t  and  t h e r e b y  t o  

Open t h e  v a l v e .  

THE ACTUAL PRESSURE I N  THE FREEZING CYLINDER 

I S  THEREFORE 0 . 5  T0 1 BAR LOWER THAN THE VALUE 

SHOWN BY THE A I R  PRESSURE GAUGE. 

I T  I S  VERY IMPORTANT, t h a t  t h e  two r i n g s  3 

and 4 a r e  i n  p e r f e c t  c o n d i t i o n  t o  a v o i d  coun- 

t e r  f l o w  t h r o u g h  t h e  v a l v e .  For t h e  Same r e a -  

s o n  t h e  v a l v e  s h o u l d  be  k e p t  c l e a n .  



DESCRIPTION AND 

UEGCJNOMOV 
MAINTENANCE 

MF 100 

2 1 

IV-04 

TN, 2TP 

PUMPS 

C.I.P. 

(CLEANING-IN-PLACE) 

ADJUSTING OF 

PUMP RATIO 

PUMP DRIVE 

Both pumps, for ice cream mix and ice cream 

respectively, are TP gear pumps. 

Please See the following drawings. 

TP 1 Mixpump - Drawing C 21527 

TP 1 Bracket for pump - 11 C 21645 

TP 2 Ice cream pump - Drawing C 21528 

TP 2 Bracket for pump - I, C 21644 

When cleaning, place the pumps in C.I.P. 

position. Pos. 3 On drawing U 25819. 

Yellow Signal lights up. 

The accurate value of the pump ratio is 

depending of the recipe of the mix, pressure 

in the freezing tube, and conditions of the 

pumps. 

The pump ratio can be adjusted by means of 

exchanging the chain wheels of the pumps. 

When the pump ratio is correctly adjusted, 

further adjustments are unnecessary. 

In case of problems with the pump ratio - 
please contact APV Technohoy. 

It is important that the chain drive is always 

well adjusted. 

The adjustment is to be made by the chain 

adjuster, and is always to be done after 

lubrication, because the oil film in the chain 

links will make the chain drive tighter. 



TECHNOHOY 
CARL HOYER A / S  AARHUS - DENMARK 

Reservedelstg. TP1 
Spare ports drawina for Pumps TF'1 
Ersatzteilzeichnunq uber Pumpen P1 
Plon des ~ i e c e s  detachees des Dornpes TP1 

Skolo Tegn. JS 

Doto 24.11.92 

C 21527 



TP 1 PUMP C 21527 

POS.NO.: DESIGNATION: NUMBER: 

Pump housing 1 

CIP-cylinder 1 

Crescent-shaped insertion 1 

Guide 1 

Impeller 1 

Piston 1 

End cover 1 

Star wheel 1 

Dividing plate 1 

Shaft 1 

Lock-nut 1 

Cup-shaped locking device - 1 set = 2 pcs. 1 set 

Fitted ring 1 

B0lt 3 

Clearance feeler 1 

Bolt - large 1 

Guide pin - 010 1 

Guide pin - 08 1 

Set of gaskets 1 set 

- Comprises: 9 0-rings 

2 Seeger rings 

Set of bearings 1 set 

- Comprises: 2 Carbon bearing bushes 

1 T001 





TP 1 BRACKET FOR PUMP C 21645 

POS.NO.: DESIGNATION: NUMBER: 

Parallel key 

Shaft 

Oil sealing ring 

Bearing cover 

Ball bearing 

Distance ring 

Bearing housing 

Ball bearing 

Locking screw 

Sealing ring 

Cover 

Bracket 



2, s e g  e--9s ' -d s( C O U .  

These yc - rb  packe; oc ba5. 



TP 2 PUMP C 21528 

POS.NO.: DESIGNATION: NUMBER: 

Pump housing 

CIP-cylinder 

Crescent-shaped insertion 

Piston 

Guide 

End Cover 

Star wheel 

Impeller 

Dividing plate 

Shaft 

Lock-nut 

Cup-shaped locking device 

Fitted ring 

B0lt 

Clearance feeler 

Nut 

Bolt - large 
Guide pin - 010 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 1 set = 2 pcs. 1 set 

1 

3 

1 

1 

1 

1 

19. Guide pin - 012 1 

Set of gaskets 

- Comprises: 9 0-rings 

2 Seeger rings 

Set of bearings 

- Comprises: 2 Carbon bearing bushes 

1 T001 

? A C ~ E D  '\N M €  O R 6  



TECHNOHOY 
U R L  HOYER A/S M H U S  - DENMMIK 

Reservedele Konsol TP2 
Spare parts Bracket TP2 
Ersatzteile Konsole TP2 
Pieces detachees Console TP2 

Skala Tegn. JS 
Date 2.12.92 

C 21644 , 



TP 2 BRACKET FOR PUMP C 21644 

POS.NO.: DESIGNATION: NUMBER: 

Parallel key 

Shaf t 

Oil sealing ring 

Bearing Cover 

Ball bearing 

Distance ring 

Bearing housing 

Ball bearing 

Locking screw 

Sealing ring 

Cover 

Bracket 



REFRIGERATION COMPONENTS for Diagram D1 7002 

Compressor 

Evaporator 

Condenser 

Solenoid Valve 

Heat Exchanger 

Suction Accumulator 

Back press.regulator 

Oil Separator 

Pressure control 

Sight glass 

Thermovalve 

Closing Valve (Freon) 

Solenoid Valve 

Filter 

Water regulat. valve 

Pressure gauge 

Sight glass 

Differ. Pressure Contr. 

Sight glass 

Pressure gauge HP 

Pressure gauge LP 

Refrigerant: Freon R 22 

POS. 1 

POS. 2 

POS. 3 

POS. 4 

POS. 5 

Pos. 6 

POS. 7 

POS. 8 

Pos. 9 

Pos. 10 

POS. 11 

Pos. 12 

Pos. 13 

POS. 14 

Pos. 15 

POS. 16 

Pos. 17 

POS. 18 

Pos. 19 

POS. HP 

Pos. LP 

Bitzer BHS 4N-12.2 

Technohoy 

Roller B6 

Danfoss EVR 10 

Searle 500-XS 

ACER HX 3836 

Danfoss PM1-25 + CVP 

ACER S 5588 

Danfoss KP 5 

ALCO AMI 1MM 5 

Danfoss TEX 5 

Danfoss BML 10 

Lucifer 121 K 03 

Danfoss DX 305 

Danfoss WVFX 25 

Tempress R 22 

Danfoss SGI 6 

Danfoss MP 54 

Danfoss SGI 6 

Tempress R 22 

Tempress R 22 

The Condenser Pos. 3 carries a labe1 indicating the Freon charge. 
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THE REFRIGERATING 

SYSTEM 

DRAWING D 17002 

The suction side of the refrigerating compres- 

sor 1 is connected to the top of the freezing 

jacket 2 surrounding the freezing cylinder. 

The suction line passes through the heat 

exchanger 5, the back pressure regulator 7, 

and the suction accumulator 6. The oil 

separator 8 brings back the oil from the 

discharge line to the compressor, where it 

belongs. The sight glass 17 gives a clear 

visual indication of the function of this 

System. In this way the jacket 2 is kept 

practically free of oil, which is of utmost 

importance to maintain best possible freezing 

capacity. 

The discharge side of the compressor is con- 

nected to a condenser 3. In the condenser the 

condensing heat is transferred to the cooling 

water, the amount of which is controlled by 

the automatic water regulating valve 15. From 

the condenser the now liquified refrigerant 

R 22 flows through the liquid line with a fil- 

ter 14, through the heat exchanger 5, and the 

suction accumulator 6, in counterflow to the 

R 22 gas in the suction line, through the 

Solenoid valve 4, a sight glass 10, to the 

thermovalve 11, the bulb of which is clamped 

to the suction line. The suction line between 

2 and 5 will carry a mixture of R 22 gas and 

liquid. In the liquid will be dissolved some 

oil, originating from the compressor, from 

which it has been carried to the evaporator 

through condenser and liquid line. 
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In the heat exchanger 5 the liquid Part of the 

R 22 is evaporated by means of heat from the 

counterflowing warm liquid. 

The purpose of the suction accumulator 6 is to 

afterevaporate traces of liquid Freon after 

the first heat exchanger. 

The purpose of the automatic but adjustable 

valve 7 is to keep a constant pressure, and 

thereby also a constant temperature in the 

jacket 2. This pressure which is shown by the 

Square pressure gauge 16, must by necessity, 

be higher than the pressure in the suction 

Port of the compressor, which is shown by the 

pressure gauge LP. 

The pressure difference is created by the 

throlling action of the valve 7. When the 

freezer is working at low capacity the valve 7 

is adjusted to keep a relatively high pressure 

in the jacket 2, while at the Same time the 

compressor is able to pul1 the pressure after 

the valve 7 down to a relatively low value. 

The pressure difference between 16 and LP is 

then large. If now the refrigerating load is 

increased by increasing the throughput and the 

stiffnes of the product, the back pressure 

regulating valve 7 must be adjusted to keep a 

lower pressure and temperature in the jacket 

2. The throttling action is reduced and the 

pressure at LP rises. The pressure difference 

between 16 and LP is then low. 
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By further increasing and refrigerating load, 

the pressure difference reaches a minimum. The 

valve 7 is then wide Open, and the limit of 

the compressor capacity has been reached. It 

is evident, that the mentioned pressure 

difference is a good measure for the load of 

the refrigerating system. 

HP is a pressure gauge showing the condensing 

pressure and temperature. In principle this 

pressure should be kept as low as possible to 

obtain highest possible refrigerating capaci- 

ty, lowest possible consumption of electricity 

and lowest possible discharge temperature of 

the compressor. This advantage must be paid 

for by a high consumption of cooling water 

however. 15 is an automatic water regulating 

valve, placed in the water inlet to the con- 

denser. It has a pressure sensitive element 

which is connected to the discharge port of 

the compressor. The element has the function 

to Open the valve, when pressure is build up, 

and let so much water flow through the conden- 

ser as necessary to keep the condensing pres- 

Sure at the value which is preset by the ad- 

justment knob of the water valve. When making 

adjustments of the water flow, the effect 

should be followed on the gauge HP. From the 

factory the valve is set to keep the conden- 

sing temperature at about 30°C. It depends 

very much on local conditions however, to 

vhich condensing temperature the water valve 

should be Set. If water is plentiful, cheap 

and perhaps warm, much water should be used 

and vice versa. 

MF 100 

2 4 

IV-07 

TN, 1 W  
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THE COOLING COMPRES- 

SOR IS STOPPED 

Pos. 18 is an oil pressure differential 

pressure control with thermal timing relay. 

In case the oil pressure at the start-up is 

not sufficient, or in case the oil pressure 

during production falls under the set point, 

then the compressor will stop after the delay 

period. 

Before you turn On the compressor again, 

please See the enclosed instructions Por: 

Danfoss MP-OIL PRESSURE-DIFFERENTIAL PRESSURE 

CONTROL. 
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THE FREEZING CYLINDER 

ASSEMBLY AND MAIN 

DRIVE DRAWING U 7887 

SOLID MUTATOR 

The freezing tube 8, made of stainless steel 

and hard chromium plated on the interior sur- 

face, is surrounded by the eccentrically 

placed jacket 7 with heads 7a and 7b. 

The annular space so formed is the evaporator 

for Freon, which cools the freezing tube. 

Tightness between the heads and the freezing 

tube is obtained by 0-rings 6 and 9. Covers 1 

and 12 are attached to the ends of the 

freezing tube by bayonet style locks. 44 is 

the inlet connection for ice cream mix with 

air, and 45 is the outlet connection for the 

finished product. Centrally placed in the 

cylinder is the solid mutator 30 suspended 

between the anchor plate 2 and the driving 

plate 18. The torque from the main shaft is 

transmitted to the mutator shaft 30a through 

the driving plate 18. The right end of the 

mutator, the shaft 30a is sealed against the 

Cover 12 by means of the rotary shaft Seal 13 

and engaged with the main shaft 41. The V-belt 

pulley 46, is secured to the main shaft by the 

taper lock bushing 47. The main shaft is 

suspended in two ball bearings 39 and 21. The 

first mentioned, being the heavier, is 

designed to take the axial thrust from the 

internal pressure in the freezing tube. 
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MAINTENANCE U 7887  The freezing tube 8 is removable. If the tube 

needs to be replaced, or for other reasons ta- 

ken out of the freezer, the low side of the 

refrigerating System must be pumped down. This 

should be done by a competent refrigerating 

Service engineer, NEVER by an unexperienced 

Person. Remove the cover 1 and the union nut 4 

with the multi-tool delivered with the 

freezer. Also remove the cover 12 and the 

mutator assembly, by hand. The freezing tube 

can then be pulled out. When reinstalling the 

tube make Sure, that everything is clean, and 

that the 0-rings are of proper quality for use 

in connection with Freon, and that they are 

properly oiled with refrigerating compressor 

oil and that the dowel pin 5 is exactly 

opposite its slot. Loosen the expansion ring 

10, if necessary. Then drive home the tube 

with a wooden block and a bench hammer. 

Tighten the union nut 4 firmly. Tighten the 

screws 31 evenly but not too firmly. Check for 

leaks with a halide leak detector, electric 

type. 

If, after considerable use, the shaft seal 13 

gets leaky inspect the running surfaces of the 

seal rings. Also inspect the two 0-rings. It 

is important, that the spring is able to push 

the rotating seal ring on the shaft, if com- 

pressed. The shaft should therefor be lubrica- 

ted occasionally with an edible lubricant. 

If any part of the shaft seal gets scored, the 

entire shaft Seal must be replaced with a new 

one . 
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MAINTENANCE 

Power from t h e  main motor is t r a n s m i t t e d  t o  

t h e  main s h a f t  t h r o u g h  a V - b e l t .  I f  it e v e r  

becomes n e c e s s a r y  t o  r e p l a c e  t h e  V - b e l t ,  p ro-  

c e e d  a s  f o l l o w s  : Remove t h e  V-be l t  from i ts  

g r o o v e .  Remove t h e  screws 48 and 49. Remove 

t h e  b a l l  b e a r i n q  h o u s e  22. The  o l d  be l t  can  

now b e  s l i p p e d  o v e r  t h e  end o f  t h e  s h a f t  and 

o u t ,  and t h e  new b e l t  can  b e  i n s e r t e d  t h e  Same 

way. 

I f  it, f o r  some r e a s o n ,  is n e c e s s a r y  t o  remove 

t h e  main s h a f t  4 1 ,  f u r t h e r  remove t h e  4 screws 

50,  and  t h e  main s h a f t  nose  35,  which is 

f a s t e n e d  t o  t h e  s h a f t  w i t h  r i q h t  hand t h r e a d .  

Loosen t h e  t a p e r  l o c k  i n  t h e  main V-be l t  p u l -  

l e y .  Remove t h e  b a l l  b e a r i n g  2 1 .  The Cover 19 

and  t h e  t a p e r  l o c k  c a n  now b e  t a k e n  o u t ,  and 

t h e  s h a f t  c a n  be  moved t o  t h e  r i g h t .  Now l i f t  

t h e  l e f t  end  of  t h e  s h a f t  up  and  t a k e  t h e  

s h a f t  o u t  o f  t h e  machine .  I t  is now p o s s i b l e  

t o  renew t h e  b a l l  b e a r i n q  39 and  t h e  s e a l  

r i n g s  1 6 ,  36 ,  37 and  40.  

MF 100 
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RECONDITIONING OF 

WORN SCRAPER BLADES 

DRAWING D 3140 

The drawing shows, at A, a section through the 

freezing cylinder, with mutator and scraper 

blades. The mutator turns anti-clockwise, when 

Seen from the front of the freezer. The lea- 

ding edge of the blades must be in contact 

with the refrigerated cylinder wall, by cen- 

trifugal force, and when in proper condition, 

they scrape off the thin layer of ice cream 

which freezes on to the cylinder wall between 

passages of the scrapers. It is evident, that 

the blades must be kept in good condition in 

order to scrape off efficiently, which is of 

so deciding importance for the performance of 

the freezer. 

At 1 is shown a new and unused blade. It has a 

rather sharp cutting edge. 2 shows the blade 

after some use. The blade is "worn-in" against 

the cylinder surface. A narrow contact area 

has developed over the entire lenght of the 

blade. After considerable use this contact 

face gets so wide, say 1,5 mm, that recondi- 

tioning becomes necessary, in order to main- 

tain scraping efficiency. At 3 is shown how to 

proceed. Put the blade in a vise and use a saw 

mill file to remove material from the edge as 

shown. The file should be held at approximate- 

ly 90 to the contact face. Continue filling 

till the width of the face has been reduced to 

between 0.4 and 0.6 mm. Such a small portion 

should be left over to insure good contact 

between blade and cylinder wall. NEVER remove 

the face completely. 



MF lOOL FREEZING SYSTEM U 7887 

POS. NO. : DESCRIPTION: NUMBER: 

CaP 
Hub 

0-ring 

Union nut 

Pin 

0-ring 

Evaporating system 

Freezing cylinder 

0-ring 

Expansion ring 

0-ring 

CaP 
Stuffing box 

CaP 
Flange 

Seal ring 

Seal ring 

Feather 

Flange 

Seal ring 

Ball bearing 

Bearing cap 

Seegerring 

Pipe 

0-ring 

Front bearing 

Scraper blades 

Screw 

Dasher 

Screw 

Speciel nut 

V-ring 

Seal ring 



MF lOOL FREEZING SYSTEM U 7887 

POS. NO.: DESCRIPTION: NUMBER: 

Seegerring 

Ball bearing 

0-ring 

Main shaft 

V-belt sheave 

Taper lock 

Screw 

Screw 

Screw 
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THE ELECTRICAL 

INSTALLATION 

DIAGRAM D 25737 1-9 

L 

The drawing is made in accordance with inter- 

national standard and practise. 

The wirings for the pump motor and the main 

driving motor are straight Forward. 

The compressor motor is equipped with a local 

protection System against overload and burn 

out. Thermistor temperature Sensors are placed 

in the motor windings. 

SEE WIRING DIAGRAM! 

If the allowed temperature of the windings is 

exeeded, the electrical resistance in the sen- 

sors rises abruptly, which causes a relay in 

the control box to break the connection, where 

by the compressor motor is stopped through the 

motor contactor. A new Start can normally be 

made after 5-6 minutes. 

The heating element, if any, is located in the 

crank case of the compressor, immersed in the 

oil. Electrically it is connected in such a 

way, that it is On, when the motor is off and 

vice versa. This is done to avoid absorption 

of Freon in the oil during stand still periods 

of the compressor. Even during long periods of 

standstill, there is no danger of superheating 

of the oil because of the small heating 

capacity. 

A consequence of the above is, that the main 

switch on the Wall should NEVER be pulled, OR 

you can switch on the freezer app. 3-8 hours 

before production. 
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Ijsfabriek de Valk B.V. 

Caraco Ijs 

Postbus 13 

NL - 7447 An Hellendoorn 

Your ref.: Our ref.: JJIts 

Technohoy z2yL xzvm As 

Axel Kiers Vei 28-30 
DK-8270 Aarhus - Hnjbjerg 

Phone national 86 29 21 88 
Phone internat. +45 86 29 21 88 
Telefax +45 86 29 27 80 
Carl Hover private +45 86 27 04 45 

For the attention of Mr T.P. Dijksterhuis 

Q U 0 T A T I 0  N N 0 . :  31-2013 
1 MF 100 Continuous Ice Cream Freezer 

with built-in freon 2 2  compressor 
Nominal output 85-420 Ilh 

Working principle 

The ice cream rnix is metered into the freezing 

cylinder by a rotary displacement pump. A 

constant air flow is fed in together with the 

mix. At the Passage through the cylinder, the air 

is whipped into the mix by a mutator. 

Liquid freon, evaporating in the cooling jacket 

around the cylinder, supplies the freezing. 

Stainless steel blades scrape the frozen ice 

cream off the inside of the cylinder wall, and 

another rotary displacement pump adjusts the 

throughput and barre1 pressure. The finished ice 

cream is then led to the outlet pipe. 

Standard design 

The freezer housing is welded from heavy stain- 

less steel plate. The lower section, which 

contains the non-vibrating suspended refrige- 

rating compressor, is built on a stainless steel 

frame with easily removeable stainless steel 

doors . 
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Quotation no. 31-2013 22.01.93 

The freezers are furnished with transport wheels 

for easy transport in the factory. All surfaces 

coming into contact with the ice cream are 

manufactured from stainless steel or plastic. The 

MF series are continuous freezers and designed to 

comply with US 3-A sanitary standards or better. 

The freezing cylinders 

a re made of stainless steel. The inside is hard 

chromium plated and honed to mirror finish. 

The air System 

is for connection to an existing main supply and 

is supplied with pressure regulator valve, check 

valve and pressure gauge. 

Mix and ice cream pumps 

The inlet pump is a rotary displacement pump. The 

pump drive is equipped with frequency converter 

for variation of speed. The outlet pump is also 

a rotary displacement pump. 

The control panel 

includes Square DIN-type meters for air pressure, 

current of the main motor and pressure/ 

temperature of the refrigerant; and further start 

and stop pushbuttons for the motors and flow of 

refrigerant. 

The electrical equipment 

includes a control box with fuses, motor 

Starters, motor protection etc. and complete 

internal wiring for 3-phase ac. 
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Installation 

Being a complete self-contained unit, the freezer 

needs connections for ice cream mix, air, power 

and cooling water only. 

Nominal output per hour 

Capacity: MP 100: 85-420 litres ice creamlhour 

The above figures are based on the following conditions 

~nlet of mix: max. + 1O0 C 
Outlet of ice cream: - 1 5 O C  X' 

Overrun : 0-10 % 

Total solids in mix: 15-50 % 

Cooling water temperature: max. 20° C 

Following technical details are standard 

* Danfoss constant pressure valve for evaporating temperature 

* Danfoss thermostatic expansion valve 

* Frequency converter for speed control of pump 

* Mix pump: Rotary displacement pump, CIP 

* Cream pump: Rotary displacement pump, CIP 

* Stepwise regulation of pump ratio 

* Closed type dasher 

* Ammeter for main motor 

The maximum output of the freezer depends to a 

large extent on the recipe of the sauce. Maximum 

output can be calculated on the basis of the 

recipe of the sauce in question. 

Shipping box:......................................DKK 5.500,- 

Total price:. ..................................... .DKK 460.500,- 
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Optionals: 

Mass flow meter for control of air inlet 

Digital display of mix consumption l/h, 

and accumulated mix consumption 

Digital display of ice cream temperature 

Frequency converter for dasher speed 

Digital display for dasher speed 

Air filter for pure air, built-in 

Bourdon manometer for barre1 pressure 

Digital manometer with transducer 

for measurement of cylinder pressure 

Adjustable machine legs as a supplement 

to wheels 

DKK 34.600,- 

DKK 18.600,- 

DKK 12.600,- 

DKK 46.300,- . 
DKK 17.500,- 

DKK 11.200,- 

)2 
DKK 9.600,- 

DKK 30.300,- J) > ,  

Cr SC 
DKK 9.000,- 

Installation: Installation and commissioning of the ma- 

chine / equipment is not included in our 
quotation but can be carried out by a 

TECHNOHOY Service engineer. 

Please See enclosed price sheet. 

Prices : Are to be understood Ex Works Aarhus, DK, 

including shipping box for lorry trans- 

portation. VAT and other charges are not 

included in the above prices. 

Time of delivery: Approx. 14-16 working weeks from receipt 

of written purchase order or according to 

further agreement. Subject to our capa- 

city being unsold. 
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The abovementioned time of delivery is to 

be reckoned from the date all relevant 

technical information and/or samples ne- 

cessary for production of the machine ha- 

ve been received and approved by TECHNO- 

HOY. 

In addition, the time of delivery depends 

on the down payment being paid according 

to agreed terms of payment. 

A delay in delivery is within range of 

possibility, if the receipt of any tech- 

nical information or down payment is de- 

layed. 

Machines and equipment delivered remain 

property of TECHNOHOY until fully pay- 

ment. 

Terms of payment: 50% down payment to accompany written 

purchase order 

50% at delivery 

or to be agreed upon. 

Validity: Valid for orders received within 

30.04.93. 
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We hope that the above is in accordance with your wishes and 

look forward to hearing from you again. 

Best regards, 

TECHNOHOY CARL HOYER A/S 

Jens Juhl 

Export Manager Managing Director 

Enclosure: MF 100 leaflet 

Price sheet 



Price per hour 

PRICE SHEET 
COMMISSIONING 

Ice Cream Customers 

June 1992 

Price per hourls overtime 

(after 8 hours) 

DKK 445.00 

DKK 565.00 

Mileage per kilometre DKK 2.15 

Accomodation per night DKK 500.00 

Allowance for meals, etc. per 24 hours DKK 310.00 

Air travelling expenses are to be paid 

according to account rendered 



u@~hm@h@y 
MF 50, MF 75, MF 100, MF 200 A N D M F  300 G ~ M @ ~ R 8 ~ 8  

Continuous Ice Cream Freezers 

The freezers are complete self-contained units only requiring 

connections for ice cream mix, air, power and cooling water. 

The MF 300 can also be supplied with ammonia as refrigerant. 



Standard design 

The freezer housing is welded from stainless steel plate. The 

lower housing for the refrigerating compressor is built on a 

stainless steel frame with easily removable stainless steel co- 

Vers. All freezers, except MF 200 and MF 300, are furnished with 

wheels for easy moving in the factory. The MF 200 and MF 300 is 

mounted on adjustable legs. 

The freezing cylinder 

is made of stainless steel. The inside surface is hard chromium 

plated and mirror finished. All MF freezers have Open type das- 

hers as standard, except from MF 50 and MF 75 which have solid 

dashers. 

The air System 

is for connection to an existing main supply and is supplied 

with pressure regulator valve, check valve and pressure gauge 

Drive 

Power is transferred from the main motor direct to the dasher by 

V-belts. Electronic speed regulation of the dasher is available 

as optional extra. 

Mix and Ice cream pumps 

The mix pump on MF 50, MF 75, MF 100 and MF lOOL is of the pis- 

ston type suitable for CIP, whereas the ice cream pump is a ro- 

tary displacement pump. A CIP rotary ice cream pump is available 

as an optional extra. MF 200 and MF 300 always have positive 

displacement pumps for mix. 



Optional equipment 

a) Built-in air compressor 

b) Anormal power or frequency connection 

C) Open dasher / closed dasher, other than standard 
d) Frequency converter for dasher speed 

e) Mechanical speed adjustment for dasher MF 75 

f) CIP for positive pumps 1 pc. 

g) CIP pneumatic switch for pumps 

h) CIP intermitting turning of dasher 

i) Fully electronic flow control for air inlet 

j) Digital display of mix consumption l/h and accumulated mix 

consumption. 

k) Digital display of ice cream temperature 

1) Digital display of dasher speed 

m) Digital display of barrel pressure 

n) Pureair air filter, built-in 

o) Dairy standard manometer for barrel pressure 





Technohoy  product d e s c r i p t i o n  

MF 300 

P r o d u c t i o n  
f r e e z e r  

150 - 650 

33 - 154 

40 - 185 

-25 / t 40 

-13 / + 104 

.20600 

17700 

4882 

11 .O 

7 .5  

0.75 

3  X 380V. 50 c/s 

25.0 

38 .0  

3/8 

350 

7  

1800 

3  - 4 

3 /4  

3/4 

300 

. 200 - 400 

Open t y p e  muta tor  

P o s i t l v  

Positiv 

A p r i l  1990. 

TECHNICAL O A T A  f o r  
s t a n d a r d  m o d e l s  

Nominal ou tpu t  l / h  

Imp. Ga11 

U . S .  Ga11 

Evap./condensing temperature 'C 

'F 

R e f r i g e r a t i n g  e f f e c t  

kca l /h  

[Curface f r e e z i n g  tube cm2 

Compressor motor kW 

E l e c t r i c  main motor kW 

E l e c t r i c  pump motor k W 

Power connect ion (standard) 

Mix - i n l e t  p i p i n g  o i  mm 

I c e  cream o u t l e t  p i p i n g  0 mm 

A i r  connect ion 0 i nch  

A i r  consumption l / h  

1 Required a i r  pressure bar  

water req .  app. (max. t25.C) l / h  

Required water pressure bar 

Uater i n l e t  connect ion 0 i n c h  

Mater o u t l e t  connect ion e i n c h  

Huta tor  speed. 50 c/s rpm 

OPTIONAL mutator speed rpm 

Standard mutator 

OPTIONAL equipment 

MIX pump 

I c e  cream pump 

MF 100 L 

P r o d u c t i o n  

f r e e z e r  

84 - 420 

19 - 92 

22 - 111 

-25 / t 40 

-13 / t 104 

16000 

13760 

2639 

9 .2  

7.5 

0.55 

3  X 380V. 50 c/s 

16.0 

38.0 

3/8 

210 

7  

1560 

3  - 4 

3/4 

3/4 

430 

200 - 400 

Open type mutator 

S o l i d  mutator 

P i s t o n  type 

P o s i t i v  

MF 200 

P r o d u c t i o n  

f r e e z e r  

100 - 550 

22 - 121 

27 - 145 

-25 / t 40 

-13 / t 104 

16000 

13760 

3769 

9.2 

7.5 

0.55 

3  X 380V. 50 C/S 

16.0 

38.0 

3/8 

275 

7 

1725 

3 - 4  

3/4 

3/4 

300 

200 - 400 

Open type mutator 

s o l i d  mutator 

P i s ton  type 

P o s l t i v  

MF 50 

L a b o r a t o r y  

f r e e z e r  

20 - 1 0 0  

4.5 - 22 

5 .5  - 27 

-25 / + 40 

-13 / t 104 

6000 

5160 

628 

2 .2  

2 . 2  

0.37 

3  X 380V. 50 c/s 

10.0 

25.0  

3/8 

50 

7  

350 

3 - 4  

1/2 

1/2 

400 - 1000 

S o l i d  muta tor  

P i s t o n  type 

Rotary p i s t o n  t ype  

MF 75 

S p e c .  p r o d u c t i o n  

f . l i m i t e d  o u t p u t  

30 - 160 

7  - 35 

8  - 42 

-25 / t 40 

-13 / t 104 

10700 

9202 

942 

5.5 

3.0 

0.37 

3  X 380V. 50 c/s 

10.0 

25.0 

3/8 

80 

7  

600 

3 - 4  

1/2 

112 

600 

200 - 600 

S o l i d  mutator 

Open type mutator 

P i s t o n  type 

P o s i t l v  

MF 100 

P roduc t i on  
f r e e z e r  

60 - 300 

13 - 66 

16 - 79 

-25 / t 40 

-13 / + 104 

13440 

11558 

1885 

7.5 

5.5 

0.55 

3  X 380V. 50 c/s 

16.0 

38.0  

3/8 

150 

7  

1100 

3 - 4  

3/4 

3/4 

430 

- 200 - 600 

Open type mutator 

S o l i d  mutator 

P i s t o n  type 

Pos 1  t i v  
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sauggasgekühlt. wassergekühlt 

suction gas cooled, water cooled 

refroids par gaz aspire. 
refroids par eau 

0,7 bisltola 15 
(1 bis ltola 20 

Kältemittel 
Refrigerant 
Fluide frigorigine 
R 12, R 22, R 502 

kW 
PSIHPICV) 
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KOLBENVERDICHTERN TING PISTON COMPRESSORS TIQUES A PISTONS 
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Inhaltsverzeichnis 

1. Verdichterausfühmng 
2 Anwendungsbereiche 
3. Montagehinweise 
4. ~lektrircher Anschluß 
5. Inbetriebnahme 
6. Anschlüsse 

1. Verdichteraurführunir - 
l Halbhermetischer Kaltemittelver. 

dichter in  Hubkolbenbauweise 
.Olfüllung BITZER B5 
l Schutzgasfüllung lgetrockneter 

Stickstoff) 

2 Anwendungsbereiche 
l Kältemittel R12.R22,R502,R500. 

R13.Rl3Bl.Rl14 (andere Kälte- 
mittel auf Anfrage) 
l Einsatzgrenzen siehe Typenblätter 

3. Montagehinweise 
3.1 Allgemeines 

Aufstellung des Verdichters : 
waagerecht auf Schwingungsdamp- 
fern oder im Bedarfsfall auch starr. 
Direkte Montage auf wassergekühl- 
tem Verflüssiger nur mit Schwin- 
gingsdampfern;bei starrem Aufbau 
Gefahr von Schwinounasb~chen. " - 

.Schwingungsdämpfer (Beipack) 
fangen den Anlaufstoß elastisch ab 
und vermindern Schwingungsüber 
tragung auf den Unterbau. 
Die Elemente haben teilweise 
unterschiedliche Härtewerte 
(Motor IKurbelgehäuse): sie sind 
durch ~tempelaüfdmck oder 
Farbmarkiemng gekennzeichnet. 
Zuordnung sieheinweis unter 
Abschnitt 3.1.1 und 3.1.2. 
Transportsichemng: 
bei Aggregatlieferungen sind die 
Schwingungsdampfer zur Vermei- 
dung von Transportrehäden blok- 
kiert die Sicherungen müssen nach 
der Montage entfernt bzw. gelöst 
werden. 

Index 
1. Compressor design 
2 Application range 
3. Recommendations for mounting 
4. Electrical connections 
5. Commissioning 
6. Connections 

1. Gampressor design 
l Semihermetic refrigeration com- 

pressor of reciprccating piston 
constmction 

.Oil filling BITZER B5 
Protective gar charge (dry 
nitrogen) 

2 Range of application 
Refrigerants R12,R22,R502, 
R500,Rl3.R13B1,R114 (other 
refrigerants on request) 
l Application limits See data sheets. 

3. Recommendations for mounting 
3.1 General 
l Mounting of compressor horizon- 

tal. on antivibration mountings 
or when necessary also rigidly 
mounted. 
Compressor must not be rigidl* 
mounted on watercooled conden- 
sors ldanger of transmining vibra. 
tions to condensor Nbesl. 
l Anti-vibration mountings 

(packed with compressor) elasti. 
cally absorb the starting shock 
and reduce vibration transmissi- 
ons to the foundation. 
The elements have partly differeni 
hardness values lmotor/crankcase) 
and are coded either with a colour 
rnarking or a printing stamp. For 
mounting position, see recommen. 
dations under section 3.1.1 and 
3.1.2. 

Transport  locks: 
Mmen complete units are delive- 
red the anti-vibrators are locked 
to prevent transport damage. the 
locks must be removed resp. 
loosened atter installation. 

Table des matieres 
1. Execution des compresseurs 
2. Domaines d'utilisation 
3. lnstructions de montage 
4. Raccordement electrique 
5. Mise en Service 
6. Raccordements 

1. ExQution des compresseurs 
Compresseurs A fluide frigorighne 
semi-hermetiques dans l a  version 
a pistons 
Remplissage d'huile BITZER B5 
Remplissage avec gar neutre de 
protection (azote secheel 

Domaines d'utilisation 
l Fluides frigorigenes R12, R22, 

R502,R500,R13,R13B1,R114 
(d'autres fluides frigorigenes sur 
demandel. 
Domaines d'utilisation : priere de 
Se reporter & nos feuilles de carac- 
teristiques techniques. 

3. lnstructions de montage 
3.1 Gbneralites 

Disposition du compresseur : en 
position horizontale sur silent. 
blocks. eventuellement en cas de 
necessite fixation rigide au sol. 
Montage direct sur condenseur A 
eau uniquement avec eliminateur 
de vibration faute de quoi danger 
de rupture. 
l Les silentblocks ifournis avec le 

compresseur) sont charges 
d'amortir les A-coups au ddmar- 
rage par leur eiasticite; i l s  diminu. 
ent la transmission des vibrations 
h leur Support. 
Let elements sont, en partie, de 
resistances diverses (moteurl 
carter); i l s  sont alors diffdrencies 
par un poincon ou Une marque de 
couleur. Attribution: voir indications 
donnees Sous les oara~raohes 3.1.1 . - .  
et 3.1.2. 
Disoositif oour le transoort: pour 
la livraisondes groupes; les silent- 
blocks sont bloques afin d'eviter 
des degats au cours du transport. 
Apres montage, ces dispositifs de 
blockage sont A demonter ou tout 
au moins 2 desserrer. 



3.1.1 VerdichterlCompressors/Compresseurs BHS 171 bisltola 491 

Bei unterschiedlichen Härtewerten 
(siehe Stempelaufdruckl sind die 
Teile mit der höheren Kennziffer 
auf der Motorseite zu montieren. 

With differing hardness values isee 
stamped markingl, the parts with 
the higher coding should be moun- 
ted on the motor side. 

Suivant les differentes r6sistances. 
sur chaque piece figure, imprimb 
au poincon, un chiffre. De toutes 
les pieces, celles qui comportent 
le chiffre le plus Blevb doivent 
6tre montbes du ~ 6 t h  du moteur. 

BHS 171 i 231 Nach Montage des Aggregates rot gekennzeichnete Trans- 
portsicherung @) entfernen. Danach Befestigungsrhrau- 
ben bzw. -muttern @ + @ wieder fest anziehen. 

@ Remove red transit locks @ and retighten fixing screws 
@ or nuts @ + @ before starting. 

Aprbs rnontage du groupe enlever les dispositifs de secu- 
rite pour transport @ et resserer les vis ou bcrous de 
fixation @ + 0. 

BHS 4911351 schraube@zum Transport des Aggregates anziehen, bis 
Gummi,Element Ca. 1-2 mm zusammengedrückt i s t .  

To transportunit tighten screw@until rubber-element i s  
compressed approximately 1-2mm. 

Pour le rransport du groupe serrer l a  vis@ jusqu'A Ce que 
I'blkment en caoutchouc soit comprimb environ 1-2 mm. 

Schraubeanach Montage lösen, b: ,s Schraubenkopf nicht 
mehr an Bodenplatte des Verdichters anliegt. 6) Gewinde im Grundrahmen 

Thread in barefram After installing loosen r rew@unt i l  the head no longer 
Filet danr le  charrir rests 00 the base plate of the compressor. 

@ Selbstsichernde Schraube Apres montage deserrer la vis@jusqu8 A ce que la tete ne 
Selflacking-screw 
Vir fermant soit plus sur la plaque de fond du cornpresseur. 
automatiquement 

3.1.2 VerdichterlCompressorsICompresseurs 

Bei unterschiedlichen Dämpfungs- 
elementen (siehe Farbmarkierungl 
sind die längeren Federn auf der 
Motorseite zu montieren. 

With differing anti-vibration ele- 
ments isee colour codingl the 
longer springs should be mounted 
on the motor side. 

En ce qui concerne les diffbrents 
elements amortisseurs (voir marque 
de couleurl, les ressorts les plus 
longs doivent 6tre montbs du cöte 
du moteur. 

2 U - 3.2 bisltol& 6 F - 50.2 (66 F - 100.2) 

Transportposition Selbstsichernde ~ u t t e r @ z u m  Transport des Aggregates 
Transport postion anziehen bis die Bodenplatte@des Verdichters auf der 
Position durant Führungshülse@aufliegt. 
le transport To transport the unit, tighten the self-locking nut@ 

until the bare late of the compressor@rests on the 
guide sleeved. 

Pour le transport. serrer I'ecrou auto-bloquant @jusqu8 
& ce que la plaque de fond du cornpesseur@repose sur 
le manchon de guidage@. 

Rahmen 
Frame 
Charrir 

Betriebsposition Selbstsichernde ~ u t t e r a n a c h  Montage so weit lösen, 
Operating position bis sich die ~ n t e r l e ~ r h e i b e a e b e n  verschieben Iäßt. 
Position Loosen the self-locking n u t a a f t e r  mounting until the 
d'exploitation washerais just free to move. 

Aprbs montage, 1'6crou auto-bloquant doit etre desserrk 
jusqu' A ce que la rondelle infkriere apu isse  6tre 
Ieghrement bougee. 

Rahmen 
Frame 
Charrir 

- 



3.2.2 Rohrleitungen 
G~ndsätzl ich sollen nur Rohrlei- 
tungen und Anlagenkomponenten 
verwendet werden. die innen sau- 
ber und trocken sind (frei von Zum 
der, Metallspänen. Rost- und 
Phosphatschichten) und luftdicht 
verschlossen angeliefert werden. 

3.2 RohranschlÜsrelR~hrleitun~en 

Achtung! 
rn Verdichter steht unter tiberdruck 

(Schutrgas) 

• Absperwentile sollten bis zum 
Evakuieren geschlossen bleiben. 

3.2.1 Rohranschlüsse 
sind so ausgeführt, daß Rohre in 
den gängigen Millimeter- und Zoll- 
abmessungen verwendet werden 
können. Lötanschlüsse haben ge- 
stufte Durchmesrer. je nach A b  
meswng wird das Rohr mehr oder 
weniger tief eintauchen. Im Be- 
darfsfall kann das Buchsenende 
mi t  dem größeren Durchmesser 
auch abgesägt werden. 

3.3 Anlaufentlastung 1 Leistungl- 
regulierung 
(siehe auch Techn.lnfo Nr.22 und 
Nr. 13) 
Die Ventiloberteile werden zum 
Schutz gegen Transportschäden als 
Beipack geliefert; sie müssen vor 
dem Evakuieren montiert werden. 
Zu diesem Zweck ist der Blind- 
flansch gegen das Oberteil zu wech- 
seln. 

Achtung ! 
Verdichter steht unter Oberdnick 

Absperwentile mit Rotalock. Shut-off valves with Rotalock Des vannes d'arrht avec adaptateur 
Verschraubung adapter Rotalock 

D~rchmesse~ gestuft 
Stepped diameteir 
Plusisurr diametrer 

Achtung! Attention ! Attention ! 
Zum Einlöten der Rohre i s t  die When soldering the tube the screwed Pour la soudure des tuyaux il y a 
Rohiverschraubung zu lösen und pipe connections murt be undone lieu de dbvisser les raccords e3 visser. 
das Verschlußblech zu entfwnen. and the sealing plate removed. 

3.2 Pipe connectionslpipe lines 

Attention! 
rn Compressor i s  under pressure 

iprotective gar) 

rn The shut-off valves should 
remain closed until wacuation 
takes plaw 

3.21 Pipe connections 
are so made that tubes can be used 
having normal millimetre or inch di- 
mensions. Solder connections have 
a stepped diameter. according to 
size the tube can be pushed over or 
into the fitting, when necessary the 
end with the largest diameter can be 
cut off. 

Um Verwechslungen zu vermeiden 
sind Zylinderkopf und Ventilflansch 

3.2 Raaordement des tuyauteriesl 
Tuyauteries 
Attention1 

Le compresseur est SOUS pression 
de gaz de protection 

Maintenir fermees les vannes 
d'arra jusqu'au tirage A vide 

3.2.1 Raceordement des tuyauteries 
Les raccords sont prbvus de telle 
maniere qu'il est possible d'utiliser 
des tuyaux aux dimensions cou- 
rantes en millimetres et en pouces. 
Les raccords A souder sont A 
plusieurs diametres. Suivant le 
diametre du tuyau celui-ci pbnbtrera 
plus ou moins. Si nbcessaire, 
I'extrbmite avec le diametre le plus 
grand peut etre scibe. 

3.2.2 Pipelines 
Only tubes and components which 
are clean and dry inside (free from 
slag, swarf, rust. and phosphate coa- 
tings) and which are delivered with 
an air tight real should be used. 

3.3 Start unloadinglCapacity control 
(see also Technical Info No. 22 and 
No. 13). 
The upper parts of the valves are in. 
cluded packed separately when de- 
livered to protect against transport 
damage. These must be mounted be- 
fore evacuation take place. In  order 
to do the realing flange should be 
changed for the valve so upper part. 

Attention! 
Compressor is  under pressure 
(Protective gar). 

To avoid confusion the cylinder 
head and valve flange are marked 

3.2.2 Tuyauteries 
D'une maniere gbneral on ne doit 
utiliser que der tuyauteries. des 
accessoires et des composants. qui 
soient intbrieurement proprer c t  
secs et qui sont fournis hermb- 
tiquement clos. En particulier il ne 
doit y avoir ni calamine, ni couche 
de rouille ou de phosphate. 

3.3 Delestage au demarrage I Regulation 
de puissance 
(Priere de se reporter egalement A 
nos Informations Techniques No. 
22 et No. 13). 
La partie supbrieure des clapets est 
livrbe en vrac avec le compresseur 
et ceci afin d'eviter des dbgats au 
cours du transport. Eller sont A 
mettre en place avant le tirage A 
vide. Pour cela il faudra faire 
I'echange entre la bride d'obtura- 
tion et la partie supbrieure du clapet. 

Attention ! 
Le compresseur est Sous pression 
de gaz de protection. 

Pour 6viter des interversions. les 
tetes de cylindre et les bridges de 



mit einer Kennzeichnung versehen: 
ein Paßstift in der Flanschfläche er- 
laubt außerdem nur die richtige Posi 
tionierung. 

with a code, in addition a pin in the 
flange surface only allows the cor 
rect assembly. 

A check valve i s  also included with 

clapets sont munies d'un reperage. 
De plus Une goupille de positionne- 
ment log6e dans la surface de la 
bride assure un positionnement 

Zum Lieferumfang der Anlaufent- 
lastung gehört ein Rückschlagventil. 
das zum Einbau in die Druckgaslei- 

correct. 
Un clapet de retenue fait egalement 
partie de la fourniture du d6lestage 
au demarraae. oui est A monter dans 

the starting unloader for fitting in 
the discharge line (See alsoTechnical 
Info No. 22). 

I 
- .  . 

tung bestimmt i s t  (siehe auch~echn. . 

. I la tuyauterie du gaz Sous pression 
Info Nr. 22). (priere de se reporter A notre 

Information Technique No. 22). 

Anlaufentlastung ,,SU" 
Start unloading .,SU Capacity control , , C R  
Delestage au dbmarrage ,,SU -. . RBgulation de puis~nce ,,CR" 

4. Elektrischer Anschluß 

4.1 Allgemeine Hinweise 
Die Ausführung der Elektrik i s t  
gemäß Prinzipschaltbild unter 
Berücksichtigung der örtlichen 
Schutzbestimmungen vorzu- 
nehmen. 

Spannungs- und Frequenzanpb 
ben auf dem Typenxhild sind 
mit den Daten des Stromnetzes 
zu vergleichen; der Motor darf 
nur bei Übereinstimmung ange 
schlossen werden. 
Schaltung der Anschlußklemmen 
i s t  gemäß Anweisung auf dem 
Deckel des Klemmenkastens vor- 
zunehmen. 
l Vertauschte Anordnung führt bei 

YIA-Schaltung zu Kurzschluß, 
bei PW-Motoren zu gegenläufi. 
gen oder im Phasenwinkel vet- 
schobenen Drehfeldern und da. 
durch zu Blockierung. 
Klemmen 1-213-4181-82 an Ver- 
dichter und Motorschutzgerät 
dürfen nicht mit Steuer- oder 
Betriebsspannung in Berührung 
kommen. 

4.2 Elektronische Schutzeinrichtung 
INT 69 VS 
ist im Anxhlußklemmenkasten 
fest eingebaut, die Meßleitungen 
für Motor-PTC sind verdrahtet. 
Anschluß gemäß Prinzipschaltbild 
bzw. Techn. lnfo Nr. 20. 

4. Electrical connection 

4.1 General recommendations 
aThe electrical installations should 

be made according to the wiring 
diagram and with consideration 
to local electrical safety regulati. 
ons. 

OVoltage and frequency data on 
the name plate should be compa- 
red with the electrical supply data 
only when these agree should the 
motor be connected. 
The arrangement of the motor 
connections should be made 
according to the recommenda- 
tions of the connecting box Cover. 
lncorrect connection results with 
YIA switching in a short circuit, 
with PW motors in opposite fields 
of rotation or in out of phase 
fields of rotation and as a conse. 
quence locked rotor conditions. 
The terminals 1-213-4/81-82 on 
the compressor and the motor 
protection device murt not come 
into contact with the supply vol. 
tage or control voltage. 

4.2 Electronic protection device 
INT 69 VS 
is  mounted inside the electrical 
connection boxSand the cables for 
the PTC motor Sensors are already 
connected. Other connections 
should be made according to the 
wiring diagram resp. Technical lnfo 
No. 20 

4. Raccordement blectrique 

4.1 lndications ghnbrales 
L'execution de I'installation elec- 
trique est 2 realiser conformement 
au schema de principe 
II faudra cependant respecter les 
prescriptions de securith locales. 
Les indications concernant la  ten- 
sion et la frequente portees sur la 
placque signalhtique sont 2 com- 
parer A celles du rhseau. Le moteur 
ne peut Btre raccorde que s'il y a 
concordance. 
l Le raccordement aux bornes de la 

plaque A bornes est A rbaliser con- 
formement aux indications don- 
d e s  sur le couvercle du boitier de 
connexion. 

A u  cas d'interversion. pour un de- 
marrage 6toile-triangle il se pro- 
duira un court-circuit. Pour des 
moteurs PW cela conduira Ades 
champs tournants en opposition, 
A un dbcalage de phase de ceux-ci. 
c'est-A-dire 2 un blocage. 
l Les bornes 1-213-4/81-82 du com. 

presseur et de I'appareillage de pro- 
tenion ne doivent en aucun cas 
6tre mises en contract avec la ten- 
sion de service ou de commande. 

4.2 Dispositif de protection electronique 
INT 69 VS 
II est fix6 A demeure dans le  boitier 
de connexion. La filerie de raccorde 
ment des sondes PTC du moteur est 
en place. Le raccordement Se fait 
conform6ment au Schema de prin- 
cipe, respectivement A notre Infor- 
mation Technique No. 20. 

4.3. Elektronische Schutzeinrichtung 4.3 Electronic protection device 4.3 Dispositif de protection electronique 
INT 389 1 INT389 I lNT389 
(Sonderzubehör -auch nachrüst- 
bar-) Anschluß gemäß Techn. 
lnfo Nr. 21. 

(special accessory can also be retro- 
fitted). Connections according to 
Technical lnfo No. 21 

Equipement special qui peut aussi 
Etre ajout6 ulterieurement. 
Raccordement conformement A 
notre Information Technique No.21 



4.4 Dispositif de protection contre la 
surchauffe du gar SOUS pression 
Equipement spkial qui peut aussi 
6tre ajoutb ulterieurement. La sonde 
est h insfaller h la sortie H.P. d'une 
t6te de cylindre sans regulation de 
puissance. 
Dans le cas de compresseurs dispo- 
a n t  d'un delestage au dbmarrage 
integre il faudra choisir la tete de 
cvlindre qui est equipe de ce dis- 
positif. 
Les dispositifs de mesure sont h con- 
necter en serie avec les sonder PTC 
du moteur. 

4.5 Pressostat de sBcurit6 d'huile 
Pour compresseurs bquipbs d'une 
pompe A huile ( A  partir de 2 U-3.21 
BHS 502). 
Raccordement blectrique e t  instruc- 
tions relatives au contröle de bon 
fonctionnement: veuillez vouz re- 
Porter au schema de principe et h 
la description ci-jointe. 

4.4 Dnickgasübehiaungsschua 
(Sonderzubehör -auch nachrüst- 
bar-) 
Das Fühlerelement i s t  am HP-An- 
schluß eines Zylinderkopfes ohne 
Leistungsregelung zu installieren. 
Bei Verdichtern mit integrierter An- 
laufentlastung ist der mit dieser Aur. 
Nstung versehene Zylinderkopf da- 
iür zu Ghlen. 
Diese Meßleitungen werden in Reihe 
zu den Motor-PTC geschaltet. 

4.5 ÖIdrucksicherheitsschalcer 
für Verdichter mit blpumpe (ab 
2 U-3.2 I BHS 502). 
Elektrischer Anschluß sowie Hin- 
weise zur FunktionspNfung siehe 
Prinzipschaltbild und beiliegende 
Beschreibung. 

4.4 Discharge gar temperature over- 
heating protection 
ispecial accessory can also be retro- 
fitted). The sensor element should 
be fitted to  the HPconnection of 
acylinder head without capacity 
control. For compressors with in- 
tegrated Start unloading cylinder 
head fitted with this equipment 
should be the used. 
The sensor cable should be connec- 
ted in series with the motor PTC 
rensors. 

4.5 Oil pressure safety switch 
for compressors with oil pump 
(from 2 U-3.2 1 BHS 502). 
For electrical connections and 
functions testing See wiring dia. 
gram and description included 
with the devise. 

Anschlußpositionen für ÖldrucksicherheitsschalterlConnection positions for oil pressure safety switchl 
Emplacement des raccords pour pressostat de shcuritd d'huile 

2 U-3.2 bisltolh 4 N-20.2 ab/to/h 4 M-10.2 

(BHS 502 bisltolh 2402) (ab/to/h 4 M-10) 

~ldiuckricheiheitrschalter 
Oil prerrure rafety rwirch 
Presrortar de recurite d'huile 

Ha1 terung 
lam Lageidskel zu befestigen1 

The fixing murt be rituared On 
the bearing covar 

Le Support doit etre f ix6 rur 
l e  Chapeau de palier 

Achtung! Fachgerechte Verlegung der Kapillarrohre i s t  wegen Bruchgefahr sehr wichtig. 
Attention! Correct running of capilliary tubes i s  very importanf to avoid the danger of breaKage. 
Attention1 Une mise en place convenable des capillaires est d'une trhs grande importance pour 

eviter leur rupture 

4.6 Pressostate (HD + ND) 
sind erforderlich, um den Einsatz- 
bereich des Verdichters so abzusi. 
chern. da8 keine unzulässigen Be. 
triebsbedingungen auftreten kön- 
nen. 
Anschlußpositionen siehe Ab. 
schnitt 6 
Achtung ! 
Unfallverhütungsvorschriften beach- 
ten. 

4.7 Ölrumpfheizung 
verhindert bei längeren Stillstandl- 
perioden eine überinäßige Anreiche. 
rung des bls mit Kältemittel (ver- 
minderte Schmierfahigkeit). 
Anschluß gemäß Prinziprchaltbild. 

4.6 Pressure controls (HP + LP) 
are necessary in order to limit the 
operating range of the compressor 
so that no unpermissible operating 
conditions can occur. 
For position of connections see 
section 6 
Attention ! 
Observe rules for safety and the pre- 
vention of accidents. 

4.7 Crankcase heating 
prevents excessive concentration of 
refrigerant in oil during off periods 
lreduced lu brication properfies) 
Connections are according to the 
wiring diagram. 

4.6 Pressostai (haute - et basse pression) 
Ils so-it indispensables pour contröler 
la plage de fonctionnement du com- 
presseur ef  s'assurer que des condi- 
tions de fonctionnement anormales 
soient exclues . 
Les emplacements de ceux-ci sont 
indiqubs au paragraphe 6. 
Attention ! 
II Y a lieu de respecter les prescrip- 
tions de securitb. 

4.7 Le chauffage du carter h huile 
evite en cas d'arrkt prolongh une 
accumulation excessive de fluide 
frigorigene dans I'huile, qui aurait 
Pour consequence Une lubrification 
diminuee. Raccordement conforme- 
ment au schema de principe.. 



5. Inbetriebnahme 15. Commissioning 15. Mise en Service 

5.1 DichtheitspNfunglEvakuieren 
Achtung ! 
Verdichter nicht i m  Vakuum starten. 
I m  Anschluß an die Dichtheitspni- 
fung (N2  oder Kältemittel) ist das 
System einschließlich Verdichter (we 
gen Schutzgasfüllung) mi t  der Vaku. 
umpumpe auf Saug- und Hoch- 
druckseite zu evakuieren (..stehen- 
des" Vakuum<l.5 mbar bei abge. 
sperrter Pumpenleistung, etwaige A b  
sperr- oder Magnetventile geöffnet). 
Nach Spülung mi t  Kältemittel i s t  die- 
ser Vorgang -991. mehrfach- zu wie- 
'derholen. 

5.1 DichtheitsprüfunglEvakuieren 
I m  Anschluß an die Dichtheitsprü- 
fung (vorzugsweise N2 -getrocknet.) 
ist das System einschließlich Verdich- 
ter (weuen Schuuuasfüllun~l mit 
der ~akuumpumpe adf Saug. uno 
Hochdruckseite zu evakuieren ("steh- 
endes" Vakuum<l.5 mbar bei abge- 
sperrter Pumpenleistung, etwaige Ab- 
sperr- oder Magnetventile geöffnetl. 
Diesen Vorgang -ggf. mehrfach- 
wiederholen. 
Achtung! 

Verdichter nicht i m  Vakuum 
starten 
Verdichter ist sorgfältig getrocknet 
auf Dichtheit geprüft und mit 
Schutzgas (Nt) befüllt. 
Bei Dichtheitsprüfung des Systems 
mit getrockneter Luft darf der Ver 
dichter -wegen Auswirkungen auf 
die ~lstabil icat- nicht einbezogen 
werden (Absperwentile geschlossen 
halten). 

5.2 Kältemittelfüllung 
Vor Befüllung bzw. lnbetriebnahme 
ist der Ölstand im Verdichter zu kon- 
trollieren und die Ölsumpfheizung 
einzuschalten. 
Das Kältemittel wird -bei abgeschal- 
teter Maschine- flüssig direkt in den 
Verflüssiger bzw. Sammler (evtl.auch 
i n  den Verdampfer bei überflutetem 
System) gefüllt. 
Eine nach lnbetriebnahme erforder- 
lich werdende Ergänzung kann entwe 
der gasförmig i n  die Saugseite oder 
-unter entsprechenden VorsichtsmaI! 
nahmen- iuch flüssig am Verdarnp. 
fereingang eingespeist werden. 
Achtung ! 
Nicht flüssig über die Saugseite be- 
füllen. 

5.3 Kontrollen vor dem Start 
.Ölstand ( im markierten Schau. 

glasbereich) 
Bei Verdichteraustausch kann es 
-wegen des bereits im Kreislauf 

5.1 LeaktestinglEvacuation 
Attention! 
Do not.start the compressor under 
vacuum. 
After testing for leaks (with N2  or 
refrigerantl the system including 
the compressor (because of 
protective gar charge) should be 
evacuated with a vacuum pump 
connected to  high and low presrure 
sides (standing vacuum of 1,s 
mbar with vacuum pump shut o f f  
and any shut off valves or solenoid 
valves open). After flushing with 
refrigerant this procedure should 
be (when necessary severel times) 
repeated. 

5.1 LeaktestinglEvacuation 
After testing for leaks lpreferably with 
dry N21 the system including the com- 
pressor (because of protective gar 
chargeishould be evacuated with a 
vacuum pump connected to high and 
low presrure sides (standing vacuum 
of <1.5 mbar with vacuum pump 
shut off and any shut off valves or 
solenoid valves open). This procedure 
should be repeated (when necessary 
severel times). 
Attention! 

Do not start compressor under 
vacuum 
The compressor is thoroughly dried, 
tested for leaks and filled with 
protective gar (N2). 
When testing the svstem for leaks 
with dry air; the compressor sewice 
valves should be kept closed so that 
the compressor is not included, in 
order not to affect the stability of 
oil. 

Refrigerant charging 
Eefore charging resp. running, the 
oi l  level in the compressor should b~ 
checked and the crankcase heater 
switched on. 
The refrigerant should be charged 
(with compressor switched of f )  di- 
rectly i n  liquid form into the con. 
denser or receiver (possiblf also evJ- 
porator with flooded system). 
Any further refrigerant required 
after start u p  can either be charged 
in gas form into the suction side or 
with the necessary safety measures 
also as liquid at the evaporator inlei. 
Attention! 
Liquid refrigerant mur t  not  be char- 
ged into the suction side. 

5.3 Checks before starting 
Oil level ( in area marked on sight- 
glass). 
When changing a compressor i t  
may be necessary to  drain a Part 

5.1 fssai d'6tanchbitdITirage A vide 
Attention ! 
Nes pas dernarrer un compresseur 
Sous vide. 
Apres avoir effectue I'essai d'btan- 
cheitd (N2 ou fluide frigorighe) le 
systeme dans son ensemble avec com- 
presseur (h cause de son remplissage 
avec un gaz de protection) est A tirer 
A vide cbte aspiration et haute 
pression A I'aide de la pompe A vide 
(vide residuel c1.5 mbar, la condwite 
etaiit obturee, les vannes d'arret ou 
electro-vannes eventuelles ouvertes). 
Apres rincage A I'aide de fluide fri- 
gorigene, ce processus est A repeter- 
eventuellement A plusieurs reprises. 

5.1 Essai d'btanchditdlTirage A vide 
Apres avoir effectue I'essai d'btan- 
chbitb (de preference Nz deshydrate) 
le systeme dans son ensemble avec com- 
presseur (A cause de son remplissage 
avec un  gar de protection)est B tirer 
A vide cbte aspiration et haute pression 
a I'aide de la DomDe A vide (vide . . 
residuel <1,5 mbar, la conduite Btant 
obturee, les vannes d'arr5t ou electro. 
vannes Bventuelles ouvertes). Ce 
processus est a repeter-kventuellement 
A plusieurs reprises 
Attention! 

Ne pas mettre le compresseur en 
route Sous vide 
Lc compresseur est soigneusement 
rech4 et son Btancheitd est contrölbe 
a I'aide d'un gaz neutre de protection 
IN2). Lors du contröle d'Btanchbitd 
du systbme avec de I'air ddshydratb, 
les vannes d'isolement du compressaui 
doivent rester fermdes; ceci afin 
d'bviter toute rbpercussion sur la 
stabilitb de I'huile. 

5.2 Remplissage de fluide frigorigene 
Avant remplissage respectivement 
mise en service, le niveau d'huile du 
compresseur doit etre contrblb. 
II faut aussi mettre en service le 
chauffage du carter ?i huile. 
Le fluide frigorigene est introduit 
SOUS forme liquide directement dans 
le condenseur, respectivement le 
reservoir de liquide (eventuellement 
aussi dans I'evaporateur pour les 
systkmes noydsl - le compresseur 
etant en arret. 
Si Une adjonction devait 5tre nbces- 
saire apre5 la mise en service, elle 
peut etre introduite soit SOUS forme 
gazeuse cbt6 aspiration soit sour 
forme liquide a I'entree de i'bvapo- 
rateur en prenant bien entendu les 
precautions d'usage. 

Attention ! 
Ne pas faire le remplissage en liquide 
cöte aspiration. 

5.3 Contröles ti eiiectuer avant le 
dbmarrage 

Niveau d'huile, devant se situer 
dans la plage marquee sur le voyant 
de contröle. 



befindlichen 01s- erforderlich 
sein, einen Teil der Olfüllung a b  
zulassen. 
Oltemperatur (ca. 15- 20 K Über 
Umgebungstemperatur bzw. sauw 
seitiger Sättigungstemperatur). 

aSicherheitseinrichtungen 
*Sollwerte der Zeitrelais 
mVerzÖgewngszeit des Oldnicksi. 

cherheitsrchalters 

5.4 Schmiemng I Ölkontrolle 
Unmittelbar nach dem Start i s t  die 
Schmiening des Verdichters zu kon- 
trollieren. 

Olstand 114 bis 314 Schauglashöhe 
l Bei Pumpenwhmiewng -ab 2 U.3.21 

BHS 502- zeigt ein gegen das 
Schauglas gerichteter Olstrahl die 
richtige Funktion des Olumlauf - 
Systems. 

eOldnickkontrolle mittels Manorne- 
ter -ab 2 U-3.218HS 502- ist irn 
Bedarfsfall über Schraderanrchlüsse 
an der Ölpumpe möglich. Oldiffe- 
renzdruck (Sollwert): 1.4 bis 3.5 
bar min. zulässiger Ansaugdruck 
(Saugseite Olpumpe): 0.4 bar. 

*Automatische Überwachung durch 
Old~cksicherheitsihalter. Bei Si. 
cherheitsabrchaltungen des Gerätes 
ist eine Störanalyse vorzunehmen. 
(Hinweise auf dem Deckel des 61. 
drucksicherheitswhalters beachten). 
Achtung I 
Wenn größere Olmengen nachge. 
füllt werden müssen. besteht Ge- 
fahr von F lüssigkeitsschlägen: die 
t)lrückfühning muß dann überprüft 
werden. 

5.5 Ölwechsel 
ist bei fabrikmäßig gefertigten An. 
lagen nicht zwingend. Im Falle von 
..F eldinstallationen" oder Einsatz 
im Bereich der Einsaugrenze emp- 
fiehlt sich ein erstmaliger Wechsel 
nach Ca. 100 Betriebsstunden, dann 
alle Ca. 3 Jahre bzw. 10 - 12000 Be. 
triebsstunden. 
Ölsorte BlTZER 85 
Verwendung von anderen Schmier. 
stoffen gemäRTechn. Info Nr. 24 
i s t  unter Be~cksichtigung der ent- 
sprechenden Hinweise möglich. 

of the oil filling due to oil already 
in t h e  c i rw it 

Oii temperanire (approx. 15-20 K 
above ambient temperature resp. 
suction side saturation tempera. 
ture). 
Safety devices 
Setting of time relays 
Oelay time of oil pressure safety 
switch 

.4. Lubricationloil check 
lrnmedeately after starting the com- 
pressor lubrication should be 
checked. 
O i l  level 114 to 314 height of sight 

o l a s ~  
l kith  oil pump lubrication -from 

2 U-3.21BHS 502- a iet of oil 
directed against the sfght glast 
indicates correct functioning of 
the oil system. 
The oil pressure can be checked 
-from 2 U-3.21BHS 502- when 
necessary by means of a gauge 
connected to the Schrader valves 
on the oil pump. 
Differential oil pressure icorrect 
valves): 1.4 to 3.5 bar. minimum 
~ermiisible inlet oressure (suction 
iide of oil 0.4 bar: 
0.4 bar. 
Automatie monitoring through oil 
pressure safety switch. When this 
device cuts out the system murt 
be checked for faultr. 
Attention! 
When larger quantities of oil have 
to be added the danger of slugging 
exists. the oil return should be 
checked. 

.. 
b.5 Oil changing 

is  not normally necessary for fac- 
tory assembled plants. For field in- 
stallations and applications near rhe 
operating l i r n i t s  a first oil change i s  
recommended after approx. 100 
ninning hours and then approx. 
every 3 years resp. 10- 12000 run- 
ning hours. 
Oil type BlTZER 85 
The use of other lubricants accor- 
ding to the recommendations made 
in Technical Information No. 24 is  
also possible. 

En cas de remplacement du com- 
presseur il peut s'averer necessair de 
vidanger partiellement I'huile. htant 
donn6 le  volume de celle-ci qui se 
trouve dkja prksent dans le cicuit. 
Temperature d'huile (environ 15 - 
20 K au-dessus de la temperature 
ambiante, respectivement celle de 
saturation töte aspiration). 
Oispositifs de securith 
Reglage des relais de temporisation 
Duree du retard du pressostat de 
skurith d'huile. 

.4 Lubrification I Controle d'huile 
La lubrification du compresseur 
doit 6tre contrölhe immediament 
aprhs son demarrage. 

Niveau d'huile: doit se situer dans 
Une plage de 114 A 314 de l a  
hauteur du voyant. 
l Pour les machines lubrifiees par 

pompe a huile -a partir du type 
2 U-3.2lBHS 502- un jet d'huile 
dirige contre l e  voyant indique le 
bon fonctionnement du Systeme 
de circulation d'huile. 
l Le contröle de la pression d'huile 

a I'aide d'une manomhtre -a partir 
du type 2 U-3.218HS 502- est 
possible en cas de besoin par 
I'utilisation de raccords Schrader 
2 l a  pompe A huile. Pression 
differentielle d'huile ivaleur norni. 
nale): 1.4 a 3.5 bar, Pression d'aspi- 
ration minimale acceptable (töth 
aspiration pompe A huile): 0.4 bar. 
Contröle automatique a I'aide du 
pressostat de securite d'huile. En 
cas de dbclenchement sur dkfaut de 
I'appareil. il y a lieu d'effectuer une 
analyse des causes. (Priere de se 
reporter aux instructions apposbes 
sur l e  couvercle du pressostat de 
securite d'huile). 
Attention ! 
Si des quantitbs irnportantes d'huile 
doivent Stre ajoutdes. il existe un 
risque de coups de liquide. II faut 
effecteur un contröle du retour 
d'huile dans ce cas. 

.5 Remplacement de I'huile 
Celui-ci ne s'impose pas pour des in- 
stallations realisees en usine. Dans le 
cas d'installations rbalisbes sur l e  rite 
ou bien de celles fonctionnant dans 
les limites d'utilisation. il est conseillk 
de faire Une premiere vidange apres 

100 heures de service. puis toutes 
les 10 h 12000 heures respective - 
ment tous les 3 ans. 
Oualite de I'huile: BlTZER B5 
L'utilisation d'autres lubrifiants est 
egalement possible a condition de re- 
specter les instructions contenues 
dans I'lnforrnationTechni~ue No. 24. 



6. Anschlüsse I Connections 1 Raecords 

BHS 171 1 191 / 231 / 351 1 491 

4 2-5.2 bisltol8 4 N-20.2 
(BHS 752 bisltol8 2402) 

I 

Tandem 

Sonstige Anschlüße wie beim 
entsprechenden Eimelverdichter 

Other connections like for the 
corresponding ringle compressor 

Les autres raccords comme pour le  
compresreur individuel correspondant 

Anschlußpositionen 
1 Hochd~ckpressostat (HP) oder 

Dnickga~berhitzungsrchuu 
(siehe Hinweise Abschnitt 4.4) 

2 Niederd~ckpressostat 
3 Öleinfüllstopfen 
4 Magnetstopfen (Ölablass) 
5 Ölfilter 
6 Ölrückfühning (Ölabscheider) 

Position of connections 
1 Highpressure control (HP) or 

discharge gas overheating control 
(see recommandation section 4.4) 

2 Lowpressure control (LP) 
3 Oil f i l l  plug 
4 Magnetic plug (oil drain plug) 
5 Oil filter 
6 Oil remrn (oil Separator) 

Poritionnement d e ~  raecordt 
1 Pressostat haute pression (HP) ou 

protection contre surchauffe anormale 
(voir les instructions au paragraphe 4.4) 

2 Pressostat basse pression 
3 Ouverture de remplissage d'huile 
4 Bouchon magnetique pour vidange d'huile 
5 Filtre h huile 
6 Retour d'huile (dperateur d'huile) 
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E l e k t r o n i s c h e s  

Schutzgerät INT 69 VS 

1. Funktionsbeschreibung: 
Oiewr Gerät dient zusammen mit den 
in  der Motorwicklung und eventuell im  
Zylindeikopf befindlichen Kaltleiter- 
Tempeiaiurfühlern IR2 + R31 zur Uber- 
wachung der Wicklungr- und Druckgar- 
tempeiatur. 
Eins einpabute Widoreinschsltspris 
verhindert nach Abkühlen die selbst- 
tätige Wiedereinrchaltung der Verdichters 
und schlieDt Pendelschaltung aus. 
Dia Entri.gilunp eriolgt durch kurz. 
zeitipn Unt.ibrechsn der AnuildiluO. 
rp.nnunq entweder mittels einer in die 
Zuleitung einzubauenden Entriegelungs- 
raricrr l S l l  oder durch Betätigung des 
Hauptxhalieir 1011. 

2. Elektrischer Anwhluß: 
Der elektrische AnschluD ist genau nach 
dem umseitigen Schaltbild vorzunehmen. 
Dar Gerit bzw. der Steuerstrom über das 
Relais ( K l e m m  11.12.14) ist gegen Ver. 
sch~ail len i m  KurzschluL7fall mit einer 
Sicherung von max. 4A flink abzusichern. 
Um die Spnrtunktion zu w ä h r l e i n m .  
ist dar Motor.chuup.iit .Ir mta G l i d  in  
der St.usrniomkmi e inzubun .  
Bei nicht oder fehlerhaft angeschlossenem 
Gerät erlischt jeglicher Garantieanrpruch. 

A C H T U N G  ! 
Die Klemmen 1-2. 81-82 am Motorwhutz. 
gerat sowie die Klemmen 3 4  am K lemm 
bretl der Verdichters dvrfen keinesfalls 
mit Netzuiannung lauch nicht lphasigl 
in Berührung kommen. 
D i i r  ist bewndari beim Aunauuh von 
Vmrdishtern mit Wi~klungnh.rmna1.n 
ZU buchten. 

3. Funkt ionsprü fung 
Bei Inbetriebnahme der Anlage sowie 
nach Storungen in  der elekiiiichen Steuer- 
ung ist dar Schutzgerät auf einwandfreie 
Funktion ZU prüfen. 
Zu d ieum Z d  in l i m  n rom lovn  Zu. 
m n d  dar Anla0.l i i ne i  d.r beiden Kibel. 
abginpi an den DurchfÜhiungsLmlzn 3 
odir 4 i m  VwrdichterLlimmbrm zu Iönn. 
Nach Einschalten der Steuerung muD 
zwischen K l e m m  12 und N Steuer- 
rpannvng anliegen. bzw. Signallampe H2 
aufleuchten. 
Zwischen Klemme 14 und N darf keine 
Spannung anliegen. 

4. Automat ische Rüd<r<ellung: 
l m  Auuuhmt.ll lnicht bei Überwachung 
der Orud<partemperaturl kann die Sperr- 
lunktion durch Entfernen der Brücke 81- 
82aufgehoben werden. Dis Wisdereinuhef. 
iung ertolgt dann automatisch. Der Umbau 
ist nur zulässig. w n n  geeignete MaDMhmn 
getroffen sind lz.8. Verzogeiungrrelair K l T I  
um unzulässig hohe Schaltspiele der Ver- 
dichtermotors zu verhindern. 

Hinrni i :  
Auf Wunxh ist dar r lekl ionixhe Schuu- 
@rät INT 389 lieferbar (Technische Infar- 
mation Nr. 211. 
Funktionen: 
al Überwachung der Kaltleiter IPTC- 

Temperaturfühlerl mi t  W'sderein. 
schaltsperre 

b l  Überwachung von Phavneurfall und 
R a w n a y m m t r i a  

c l  W i s d e i e i n r c h a l w e r z ~ r ~ n ~  u m  5 Min. 
nach jeder Abschaltung da Verdichters. 

Electronic 
protection device INT 69 VS 
1. Deseription of functions: 
Thir device ir derigned to monitoi 
the temperaturc of  ihc molor windingr 
in  combination wirh PTC rerirrancei IR21 
LUilt inro each motor winding. A fuither 
unsor IR31 can be f i i ted in  ihe cylinder 
head to rimiltaneairly monitar the 
dircharge gai tempeiature. 
~ f i e r  cool down a built in lockout preventr 
ths comprcrror rertariing and eliminster 
pendulum rwitching. 
This u n  be r i n t  by  brisfly interiuptinp the 
~ p p i y  m1t.p. eithei by m a n r  of thr main 
rwitch 1011 or by a reut  pushhit ion IS I I  
which can be inrralled in the supply lins. 

2. Electrical connections: 
The electrical cannectionr rhould be made 
m o i d i n g  to the wiring diagram overleaf. 
The devics rerp. tha conrrol current rwitched 
by the relay lterminalr 11.12.141 murt be 
protected by a quick blow fule to prevent 
contacti weldtng in care of rhori circuil. 
To guar in ta  lhat t h i  lockout tutur. 
funnions. this davic. rhovld alrnyr b. 
f i n d  .I the f i r n  link in  tha mntrol  current 
chain. 
NO warranfy claimi can be accepied. if th i l  
device i s  not connected or incorrecily 
connected. 

C A U T I O N  ! 
Mainr voltage (not cven ringle pharel murt 
nevei come into coniacr wich termmalr 1.2. 
81.82 On ihc protection device or terminalr 
3 4  on the comprerror terminal board. 
Wi.1 att.ntion ii nec-rv r h s n  
replacinp m m p r i i w r r  with winding 
therm~ltats. 

3. Testing the funkt ions  

The ccriect operation ot the protection 
device rhould be chccked when commisioning 
the plant and alter a fault l i iualion in rhe 
electrical control circuit. 
To do thir Iwith th. plant in  orrrent f r a  
mndit ionl  timois one of the lud,  on 
i i t h i i  r tud 3 or 4 on t h i  m m p i n w r  tsrminal 
board. When the control circuil i r  Iwirched on 
the control voltage should appear bet~men 
terminal* 12 and N on !he device and signal 
1 . q  H 2  should c o m  on. No ~oltage should 
appear bet-n terminalr 14 and N. 

4. Au toma t i c  reset: 
In i i w p t i o n i l  a u s  In01 with dilcherge 
gar temprsture monitoringl the l a k a i t  
lunktion can be cancalled by removing 
the link 81.82. Reut ir then automatic. 
ConvErsion is only permirriMe if suiiable 
m a s u r n  are taken 1e.g. starr delay relay 
I K l T I  10 Prevent Ihe rnmpre=Ol switching 
10-3 frequently. 

Mt.: 
An eleciionic protsction device INT 389 
ii availabls on requert I T ~ h n i c a l  
lnfamation No. 211. 
Functionr: 
a l  Monitoring PTC rarirtsncei with lockout 
b l  Monitoring phaw arymmtry and phau 

failum 
cl  Restart delay of 5 minutes alter each 

tim canprerroi switcher oll. 

D i s p o s i t i f  de protection 
electronique INT 69 VS 

1. üeser ipt ion d e  l a  fonc t ion :  
Ce1 sppareil u r 1  B mnträlei  la tsmdiature 
d u  bobinage et a l l e  du gaz ds ie fou lsmnt  
B I'aide de sonder de iemdrature B i6sirtancer 
PTC IR2 + R31 qui re trouvent danr le 
bobinage ei bventuellemni danr la t i t e  de 
culasse. 
Un b l o q  da rbmcl.nchsmsnt inmrpoib b 
I'appariil Bvite une r sm iu  an wrvice auiomatique 
du m m p e r u u r  a p h  r r f ro id i rwmnt  el emdchs 
IOU~ fonctionnement pendulaire. 
La r b i m m n t  doit bti. op4r6 manuellemnt 
.n intnromplnt  pndan t  un bi.1 initant Ia 
tendon d'alimntation mit B l'aide d'un 
bouton-poulioir de rearmmeni I S l l  6 introduira 
dans la ligne d'alimenraiion. m i t  en manoeuviant 
l'interrupteur genhal ( 0 1  I. 

2. Raccordement blectrique: 
Le raccotdsmsnt 6lectrique er i  B rbal iu i  
m n f o r d m n t  au rchema de principe au vsrso 
Ls dirporitif rerp. la ienrion de mmmande par 
ie relair lborner 11.12-141 doit Btre pourvu d'un 
fusible de F4A maxi pour bviier Ic soudage der 
mniacir en cas de murt-circuit. 
Pour arwrer la fonction de blo-. I'apparail da 
piotection nt b inmrporer dans Ii chain. du 
ciicuit d i  m n t r a l i  u>mm premier m i l l o n  da 
-1ui.si.A~ car oU I'appaieil ne rerait pas racmrdd 
ou de manihre inmiiecte. la garantia ert annul6e. 

A T T E N T I O N  ! 
Ler bornes 1-2. 81.82 de I'appareillage de 
proteciion moteui ainri gue le i  borner 3 4  sur 
la plaque B borner du comprerseur ne doivanr 
en aucun car enirer en contact I&ms par rur 
un conducteurl avec le rbseau. 
Fiira taut pliticuli6rsment i t tent ion lorr du 
iimpliwm.nt d i  mmprasnurs a r r  the imorut i  
de bobinagm. 

3. Controle des fonct ions  

Lorr de la m i u  en marche dc I'inrtallation at 
aprbr der peiturbationr danl la mmmande 
electrique il faul verifier la fonctionnement 
paifait du dirporitif de protrction. 
Donr a but Il'innallation 61anl ho r i  t.nrionl 
il faul d6br.nch.i r u n  d n  d iux  d b l i r  nur 
gouionx 3 on  4 rur 1. plaque b b o i r u s .  
APrh mire sour tenrion der circuitr de 
m m m n d e  la tsnsion de mmmands est pr6unte 
entre borner 12 rt N et la lampe tamoin H2 
s'bclaire. Entre bornei 12 et N la tenrion no 
doit par 6tre prbiente. 

4. Reenclenchement automat ique: 
En eliminant le m n t  81-82 [non tal6rabla danr 
Ie car de mntrole ds la temphaturs du gaz de 
refoulemenll on peut rupp r imr  .x.ptionnill, 
m n t  Ie bloCBge de rhnclenchemnt. Dans ce 
car le rhnclenchement u fait automstiquement. 
Cette tianrformation n'srt a u t o i i i k  gus r i  1.0" 
a Pril des msrursr approp i6a lpar srsmple 
ralais ietardb iK1TI  afin d'evitsr une trop 
cadence d'endenchemnt d u  moteur. 

Ramirqu.: 
L'appareil de piotection @lactronique INT 389 
peut i t r e  livre sur dernands llnformation 
Tochnique NO. 21 I. 
Fonnionr: 
a l  CootrOle d n  wnder da temp6ratura B 

ikistances PTC svec interdinion de 
rbnclenchemnt 

b l  Controla ds manqua ou da I 'aryrdti ia da 
@SE 

CI Temporisation d u  rkndsnchSment de 5 
minuter a p r k  chaque arr6t du mmpiesseur. 



5. Technische Daten I 5. Technical Data  5. Caract6rirt iques techniques 

Betriebsrpannung: 220~::52, 50160 Hz Operating voltage: 2 2 0 ~  i:z, 50160 HZ Tension nominal: 220V +:z, 50160 Hz .-- . - ,- 
Relais: Schalirpannung 250Vw Relay: Switch voltage 250V Relais: Tension 250V W 

Dauerrtrom m a x .  5 A Continuour currsnt max. 5 A Couiant permanent 5A au max. 
Schaltvermögen 300 V A  Switch capacity 300 V A  Puirrance de coupure 3M) VA 

ZU{. U w b u n q r -  Ambient Trmwra~ii.m 

6. P r i n z i p r h a l t b i l d  I 6. Wir ing  diagram 6. Schema de principe 
Direktanlauf, Thermortatirche Steuerung Direkt rtarting. thermr ta t  cantrol DBmarrage dirsn. wmmande thsrmortatique 

. . 
temperatur: -W C...+6(P C 
erf. Sicherung: 4 A flink 
Schutzart: Gehäure IP 32 

Klemmen IP 00  

B1 Thermostat 
F1 Prenartat hauie prerrion 
F2 Prerrortat bar- prerrion 
F3 Reruirtat de r6curiie d'huila 
H1 Lampe t6moin "manque dc Pression ... .. 

temperature: -3W C...+Sw C 
Fure required: 4 A quick blaw 
Prateciion: Houring IP 32 

Terminals IP 00 

B1 Thermostat 
F 1 Hochdr~ckpresol tat  
F2 Niederdruckprerrartat 
F3 dldruckricherheitsrchalter 
H1 Signallampe '"Oldruckrtörung" 

chui le 
H2 Signallampe "Ubertemperatur" H2 Signal lamp "Ouer-temperature" H2 Lampe t6moin "temperature exceuive" 
K1 Motorwhütz K1 Motor contactor 1 Contacteur d u  moteur 
K l T  Zeitrelair zur Wiedeieinwhalt- T Start delay relay K l T  Relais ietard6 wur  temmriration au 

. -. . .- - . - .- . - 
ambiante: -3W C. ..+W C 
Fusible: F 4 A  
Clarre boitier IP 32 
deprotection: borner IP 00  

B1 Thermostat 
F1 High prersure conirol 
F2 Low prerrure cantrol 
F 3  Oi l  pierruie rafsty rwitch 
H1  Signal lamp "Oil preriura faul<" 

01 Haupiwhaiter 
R l  dlrumpfheizung 
R2 Kaltleiter IPTCI-Temperaturfühler 

in Motorwicktung 
R3 Kalceiter IPTCI-Temperaturfühler 

i m  Zylindarkopf 
S1 Entriegelungrtaster 
X1 Anrchlußkarten bzw. Verdichter- 

klemmbrett 
Y1 Magnewentil IFlürrigkeitrleitungl 

0 1  Main rwiich 
R1 Crankcase heater 
R 2  PTC reris<ances in  motor windingr 

R3 PTC reriltances in cylindei head 

. - - . . -. - . . - . . -. . .- . . . 
01 lnterruptcur g6n6ral 
R1 R6rirtance de canei 
R2 Sonder de temperature a i6rirtancsr 

PTC danr le bobinage 
R3 Sonder de temp4ratuia B r6siriancsr 

S I  Reret push button 
X1 Connection box and compresror 

terminal board 
Y1 Solenoid valve l l iquid linel 

- - ~  

PTC danr la tete de c u l a w  
SI Bouton.paurroir de i6armemnt 
X1 Boilier de racwidemnt  rerp' plaqus 

B borner du wmpreusur 
Y1 E l e n r o - ~ n n e  lwndui te liquide) 
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WARNING 
These units are for use in lndustrial Campresred Air Sptemr  

Form No. ENI. 107b 1W81 

PREClSlON 
REGULATORS 

Saries 11,4002G and ZOAL-XX, 'I. rizk 
Mar  Line Prnwre: 28 bar (&U pri.) Max. Temp. @TC i175°F) 
ReQulared P-re mnge as indirated on thc un i t  
For air f l a n  up to 1 dmalr (2 dml Relieriq Type. 

Saria 11-818 (B.S.P.1, 11-01B.(A.N.P. DryoaaLl, 'I. *ra 
Maximum Linc Presuro 8. 10 o i  14 bar (120.150 a 200 Ps.i.1 rr indicatrd on Regulator labe1 
Operating Tempemture R- O'to 70% (3PF to 160°F1 

Sries 11-824 iB.S.P.1. 11-024 (A.N.P.1. '1.. '18, '11.  ' 1 4 ,  1 and 1'1. rizer 
Max. Linc Pnnun:  28 bar (400 p.ri.1 Mar T c m :  90% (ZUPF). 

INSTALLATION 
lnnall as near es porrible U, me mmpomnt h i n g  
semd. D0 not u i o  undenize piping or finings 
which will r a t r i n  Row. Bodq oc pon markina 
indicate direction of air flow. 
CAUTION: Do not sydc uprmsm preüurs with 

quick opning valve. 
Serin 11.400. 20AL-X 
lnnall a Norpren 25miciometrc filtar a a 
PURAIRE filter imrmdiatsly upltream. 
Seria 11-818. 11418 
Imtali a p m u r s  paw do*mstream, ai a propdy  
erigned 'T' piece. end a Norpien PURAIRE or 
LTRAIRE f i lnr  immediataly upnrcam. a' 

CAUTION: The remom ronsinp hole in the outlot 
mn murt not M atswcted bv orer- 
long mnnecton. 

D 0  NOT REMOVE PIPE PLUG ABOVE INLET 
PORT 

Serie% 11-824. 11424. 
In  r i l n  up U, 'h': ail thrni outlsi porn can be 
used I r  sesondary liner. 
OPERATION 
Senn 11.4W.IOAL.X. 11-818, 11-018 
Before edmitting air prenura turn adiurting screw 
anti-d&iro until i t  is he of spr iq looding. 
Turn on air rupply and rotate adjurting rrm 
clockwise until dnired prnrure ir rhown on paupe. 
Nota:Setting made under 'no flow' caiditionr 

will chinge under condilioni of flow and 
vis. verrb 

Serier 11-824, 11-024. 
Semndary prcnuie ir mtro l led by turning ths 
control h o b .  Ths knob can be sel to %top a i  either 
a maximum Or minimum prenure rotting. To Set 
Ihe  knob f a  a maximum pnnure, turn 10 Ihe 
derired pwu re .  pren ths spring loaded bunon in 
Ihe  knob thon turn the knob dockwiro until it 
<tos. Release ths button. Follow thir pocedure 

a minimum prenure but turn the knob 
ti-clockmse. 

No~E: A small amount 01 air will esCape from ths 
bonnlit on Serin 11.4W and 2OAL.X. 
*raub ths ~ i l o t  valvs an Serior 11.824 and 
11-0% snd fkom ths relief outlet lwhen uwd 
on a deriband instaliatiail on Seria 11-818 
on 11418. 

Ontlasnyp. Max. Ieidingdruk: 28 bar 
Max. tcmperatuur: 8 0 O C  
Gcregeld drukbereik aangegsrsn op ~pelaar. 
Serie 11.818 18.SP.l. 11-018 (A.N.P. Dry<sall. 
mut ' I .  . . -. . . . 
Mar  leidinpdruk: 8. 1001 14 bar. zoalr 
aanpp~vcn op fsbrieloplaatje van qelaar. 
Bedrijfsnmperat~ur 1-n: @C-7@C. 
Serie 11-824 I8.S.P.l. 11.024 IA.N.P.1. '1.. '1.. 'Ir .. . ~. ~. 
%. 1 en 1% m a n .  
Max. Ieidingdruk: 28 bar Ma r  nmprtatuur: 9@C. 

INSTALLATIE 
Monteer zo dicht mogeliik bij de n bedienen 
uiuurtinp Gebruik w e n  ondermaaue p i ipn  of 

ttingen iangezien drze de dmntroming zullen 
lsmmeren. Merktekcnrop hst huir of do pmrten a' 

w e n d e  iichtingvan de luhrtroom aan. 
Waarrdiuwing: Gebmikprrnwirlopnende kleppen 

voor hst teweepbrrngen van uaranderingen 
in de tavardruk. 

Senc 11,400. X)AL-X 
Monteer een Novren 25Mi- litter of een 
PURAIRE filtar nsbij de t a v a r .  
Serie 11.818. 11418 
Montscr cco drukmter in dr ahiosdsidinp op een 
T-rtuk van hel iuirta onfmrp m sen N o r p n  
PURAIRE of  ULTRAIRE filter in de 
t ~ e ~ e r l e i d i n g  
W a a d h n g :  Het mntrolcgaatis nabij de 

uiflaaU>wn mag nier bedskt worden d m i  
tr lange piipaaduitinpn. 

DE PIJKTOP BOVEN DE INLAATPWRT 
NIET VERWIJDEREN. 
Serie 11.824, 11-024 
8ij malen tot 'h" kunnen alle drie de 
uitlaatpoorten gebruikt woden als renindaire 
leidinpsn. 
BEDlENlNG 
Serie 11. 400. 2OAL.X. 11-818. 11418 
Vmrdat do luchtdruk wodr  inpachakeld moet da 
rtelrdiroof linloam worden pedraaid tot  en Sen 
veerdnik mereanmzigir. Cdiikel & ludinowocr 
in en drarii de rtolrchroof rechaom tot de m n r t e  
druk d m r  ds mter wordt sangcgven. 
N.8. Afltallinpsn die g m a k t  worden 'buinw 

bedrij? zullen zich wijzigen tijdenr gebruik 
"an hst sppar.at, 0" ~rnp.k..,d. 

Serie 11r824, 11.024. 
DC ~ c u n d a  re druk wodt  percpeld met behulp ran 
de rrgelknop Oe rnop kan worden rostgezot I" da 
%und rooi max of min. druk Vmr max aruk ~~- - - ~~ ~ ~ 

draai da luioptot de gewenstadmk is bereikl dnik 
de onder veerdruk stainde drukker in de h a p  in 
sn d r ~ i  & knop nrvolgens zmer mopelijk 
nchmm. b a t  ds dnikker Im. V a r  dslelfde 
handelingen uit v m i  min. druk. m a r  draai b n  de 
luiop l i n b m .  
N.B. Een kleins havnlheid ludit zal onunsppn 

via h r t  dekol bi i  rerie 11. 4W en 2OAL.X. 
dooi de hulokle~ bi i  serie 11-824 en 11.028: . . .  
en via dc ontlastuitlaat (bii gebniik op sen 
cindinstallatiel bi i  w i e  11-818 rn 11.018. 

REGULATEURS DE PREClSlON 
Sries 1 I. 4002G et 20AL-X2G. de %. 
Pour &biu dDir jusqu'i 1 dm%. 
Ty p e i  Cdiappemcnt 
Preüion max. wr la lipna: 28 bar. 
Temkratute MX.: W C .  
Reniom rhl&r seion In indicationr pon& sur 

-- ... 
Prmion maximum en ligne: 8. 10 ou 14 Mr 
amme I'indiqu, I'itiqucne du rlymlateur. 
TompCraturn de trsvait: 0%; 70%. 
Series 11-824 (B.SP.1, 11424 IAN.P.1. 1142 
Senn 11.824 (8.SP.l. 11-024(AN.P.1.de'/~.%. 
'I,. al.. 1 el 1'1.. 
Prenion MI. en ligm: 28 bar. 
~empiiaiuro MX.: Wc. 
MONTAGE 
Monter *uni & que porrible d n  apparcilr a 
dmervir. No par P =MI de twauterie et de 
ramoidr ds Vop faible d i d t r s .  car i b  intra* 
deraient le 6 b i t  d'air. Ln flkher rur le de 
l ' awre i l  idiquentla direction dc i'6mulemmt de 
Vair. 
ATTENTION: Ne par faire circuler la pnsion 

danr le seni montan1 avec la soupape 
WVenure rapide. 

Serin 11.400. 20AL-X 
Monnr lmmediatcment en aval un filtre Normen 
de 25 micrms ou un filtre PURAIRE. 
%+in 11-818. 11-018 
Montar. cn avail. w manometre wr un r-rden 
T popremnt k b l i  et. immediatemenf en amonf. 
un filtre Notgren PURAIRE ou ULTRAIRE. 
Anentiai: N t  par otsmrr. par d n  r-ds rrop 

lang. I'orifice pour d i rmi t i f  senwvr 3 
dirtance situd danr I'ouvlrture de ronie. 
NE PAS RETIRER LE BOUCHON DE 
TUYAU SITUE AUDESSUS DES 
OUVERTURES D'ADMISSION. 

Srier 11-824 et 11-024 
Sur In modeler de 'I2" on p u r  utiliser crr o r i f i a  
de ronie eomme lignes sewndriier. 
FONCTIONNEMENT 
S r i n  11.400, 2OAL.X. 11-818 et ' l l -018 
Avant d'admeme Vair sour presion. tourner la rir 
de rbglaw da- le renr inverse der sipuiller d'une 
montre iuruU i ce qu'elle ne roit plus mmpr i de  
par IE reuort Admenre I'air sour presrion ct 
tourner la vir danr le Sens d n  dguillcr d i n e  
mnt re  iurqu 'a' a~ que le manometre indique la 
Pression voulue. 
Nota: L n  r6glagn effectuk $ans ciieulation d'air 

vaiiemnt lC&iement au r6tablirwmsnt du 
debit et viceverra. 

S6rier 11.824 et 11-024 
Pour r6gici la presrion secondairr. il runit de 
murner leboutonde wnti6le. LL bouton peut htre 
rCgl6 de telle .orte qu'il r'sirtte 3 une presrion 
maximum ou minimum. Pour r6gl~r Ic bouton i 
uns prenion dk i rk .  enfoncer Ir bouron.pouru>ir i 
resron el tourner le bouton aurri loin que pmrible 
b n r  1s renr dp. aipuilln &uns montre. Degager le 
bouron-musoir. Faire de &M poui une 
perrion minimum en tournant danr le ient inverse 
des iiguiller d'une monue. 
Nota: 11 V aura un faibls echappment d'air au 

chapau <ur ler mdhler des &er 11.400 
et 2OAL.X: 3 la loupape piI.1~ pour las 
modales d n  &er 11.824 et 11-024 ci 
i'orifis. d'echaooement mur les md&les 

PRAZISIONSREGLER 
Serien 11, 4002G und 20AL.XZG. G r k c  '1. Zoll 
M a i  Luftdurchratz: 1 dm % 
Mit Dnickan~pannunp 
Max. Fördsrdruck: 28 bar 
Höchmemperatur: W C .  
Ropsldruckberrich wie auf Gei& anpepeben. 
Serien 11.818 (8.S.P.l und 11-018 (AN.P. 
Drvseall, G i ä u  'I. Zoll. 
M Leitunprdruck 8. 10 d e r  14 bar wie 
auf Gei i i  angegeben. 
Bctriehtamperaturberrich von O'C-7O0C. 
Serien 11.824 (8.S.P.l. 11424 (AN.P.1, Gr'hsen: 
Ia,'h.'Ir.%. 1 und 1'1.. 
Max. Förderdruck: 28 bar. 
Höchsnemperatur: W C .  
EINBAU 
So nahe wie m4glich an der zu regelnden Auriü- 
stung einbauen. Leitungen und Fi t t ing dürfen 
nicht zu klein bemessen wrden. da dies zur 
Luftdronelung t i h r r  Markierungen auf Griiiuse 
oder Einlas zeigen die Durchflurrrichtvng an. 
Achtung: Der EinlaDdruck darf nicht mit einem 

Sd7neliverschluBVentil psrepelt werden. 



OIL SEPARATORS 
O.D.S. CONNECTIONS ARE COPPER 
450 P.S.I.G. WORKING PRESSURE 

EXCEPT S-5700 SERIES WHlCH ARE STEEL 

114 FLARE 
OIL RETURN 

S-5600 
SERIES 

SERIES SERlES 

OIM€WSIOWS.INCHES 
CAPACITI IW TONS OF  RE'FRIGERATIOW 

AT EVAPORATOR T€M?ERATURE 

R.22 R.502 
+40'F 11 -4O.F 1 +4OSF 11 -4O.F 1 + 4 O S F  

5-5586 55860 31, FPT 

-. 
21 '1. 

5-5892 58920 1518 ODS 

19'17 

S-5792 57920 15/e ODS 20''" 4 1 16 18 1 20 
S-5794 57940 2'1s ODS Z O ~ / ~ S  4 'Y> 25 30 1 30 35 

5-1901 19010 151aODS 21 
S-1902 19020 2'18 ODS 21 
S-1903 19030 25/a ODS 10 21 '1. 3 0  40 
S-1904 19040 3'1s ODS 12 25'12 75 90 

ALL TUE CAPAClTlES SHOWN ARE BASED ON 100'F CONDENSING TEMPERATURE AND 65'F SUCTION 
GAS TEMPERATURE AND ON CONNECTION SlZE BElNC SAME AS COMPRESSOR DISCHARGE VALVE. 



701 So. Main SI. 
Chalham IL 6262. 

(21 7) 483.2406 

OIL SEPARATOR 
INSTALLATION INSTRUCTION 

I .  1MPORTANT.Precharge OIL SEPARATOR wilh oil before inslallation (See charl). 

Model No.: Amount of O i l  
S-5500 1 S-5800 Series 15 oz 
S-5600 Series 30 oz. 
S-1900 I S-5700 Series 20 oz. 

2. Inslall OIL SEPARATOR vertically belween cornpressor and condensor. as close to compressor as possible. 
3. Allach cornpressor discharge line to INLET connection of  OIL SEPARATOR and OUTLET conneclion of  OIC 

SEPARATOR lo  line leading to condensor. 

# he S.A.E. male flare conneclion is the oil return conneclion and should be piped back lo  the crankcase (oil filler i 

lug). or 10 the inlel valve on Ihe lop of Ihe OIL RESERVOIR if the OIL SEPARATOR is parl 01 an OIL CONTROL 
System. 

5. 11 Ihe OIL SEPARATOR has a botlorn stud. the slud rnust be in an opening large enough to receive Ihe boll and ils 
weld fillel. Use as rnuch of the bollorn for bearing as is possible: lhis lends lo arresl vibralion. Tighten nul to 15 11. 
pounds torque. 

SOLDERING INSTRUCTIONS 

I .  The connections On mosl rnodels are copper (except 5-5700 Series) lo permil fluxless brazing. 
2. Use silver solder with a flow poinl no higher than 1250 deg. F. 
3. 50th inlel and outlei Connections are filted wilh fine rnesh screens. care should be taken not 10 BURN Ihe joinl 
4.  Flanged header OIL SEPARATORS (S-5800 Series) have a gasketed joinl. The gaskel will break down il healed 

over 300 deg. F. Place a wel rag on the header plale l o  keep i t  cool while soldering or brazing. 

NEW INSTALLATION 

The oil level in Ihe crankcase should be rechecked alter a few hours of  Operation and again in a few days. A new charge of 
refrigeranl tends 10 pick up oil unlil Ihe sysiern is balanced out. The oil separator rernoves excess oil. Thus. oil loss frorn 

pressor crankcase will nol be caplured irnrnediately. ( 

OLD INSTALLATION 

Oil may be out in Ihe low side. il is essenlial Ihal Ihe oil level in Ihe crankcase be checked aller Ihe oil has had a chance to 
relurn lo Ihe cornpressor and excess oil which has relurned should be removed. 

HEAT ELEMENTS 

In low arnbienl conditions. a heal elernenl can be fixed to Ihe lower parl 01 the oil separator 10 prevenl rnigralion and 
condensing of refrigeranl gas in ihe oil Separator. . . 
Use 4 '  HEAT ELEMENT S-9101 or S-911 I on S-1900. S-5500. S-5700. S-5800 Series Oil Separators. 
Use 6' HEAT ELEMENT S-9112 on S-5600 Series Oil Separators. 

SERVICE INSTRUCTIONS 

The S-5700 Oil Separalors are cornplelely serviceable. They have a removable floal assernbly. and screen carlridge 
assernbly. which can either be replaced or cleaned. Please NOTE. lhis is only lor periodic Service and does not apply l o  a 
cornpressor burnout. If a burnout does occur. we recomrnend replacernenl o l  the float assembly and screen carlridge. 

2-025-001 Rev. B 



INSTRUCTION MANUAL 

BENUTZER-HANDBUCH 

MODE D'EMPLOI 

MANUALE DI ISTRUZIONI 

MASS FLOW METERS 
AND 

CONTROLLERS 
FOR GASES 
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Hejtrykspressostater 
Flg. 1. KP 5 med flare-tilslutning 
1. Omradespindel 
2 Differensspindel 
3. Havedarm 

18. Laseplade 

Fig. 2. KP 5A tilslutning 

Funkiion 
Kontakterne 2-1 bryder. og 2 3  slutter ved 
stigende tryk. Se fig. 8 og 9. 

Teknlske data 
Tilladelig omgivelsestemp. 
-40 til +65"C (+W°C i max. 2 timer) 
Max. f i l l .  provningsfryk 
pe = 33 bar 
Kapsling og  fmfhed 
I henhold til IEC 144 og DIN 40050: 
IP 44 (SEV) 
Det er en forudsmtning. at apparatet er 
monteret pa en plan tavle eller pa en kon- 
sol. Apparatet skal placeres saledes pa 
konsollen. at alle frihuller er dmkket. 
Kontaklbelastning 
Se apparatets Skala. 
Max. startstrom = 112A 380 V. 

Montering 
Fig 3 og 4. Korrekt montering. 
NB! Hold kontra pk tilslutningsstudsen. nkr 
flare-omfoberen spzndes eller lßsnesl 

Flg. 5. 2 typer monteringskonsoller med 
skruer og skiver. Bestilles separat. 

F i s  6. 4 stk. ekstra skruer og skiver. An- 
vendes ved montering p& eksisterende 
konsol. Bestilles separat. 
NB1 Anvendes der eventuell andre skruer, 
sorg da for, at de lkke stikker mere end 
1.5 mm Ind i apparatet. 

El-tllslutnlng 
Flg. 8 og 9. Alt ener den valgte funktion 
foretages tilslutning til klemmerne 2-1 eller 
2-3. 

Flg. 10. Kabelgennemfßring af Plast. 
Kan anvendes ved 614 mm kabel. 

Flg. 11. Pg 13.5 kabelforskruning med 
spec. motrik. Bestilles separat. Kan an- 
vendes ved 6 1 4  mm kabel. 
Ved C 1 6  mm kabel kan anvendes en 
standard kabelforskruning. 

Flg. 12. Ekstra motrik til Pg 13.5 kabeifor- 
skrunlng. Bestilles separat. 

Afprsvnlng 
Fig. 13. Hovedarmen (3) vippes. 
Ved alprovning af reset-apparater skal 
-RESET--knappen pavirkes. samtidig med 
at hovedarmen (3) vippes. 
NB! Benyt kun den viste metode ved af- 
provnlngl 

- 
Fig. 14. 
-START- = slarttryk 
-STOP- = stoptryk 
.DIFF- = differens 
Alt efter den valgte funktion og klemme- 
tilslutning indstilles stop- eller starttrykket 
pa omradeskalaen. 

~p'paraler uden reset 
Fig.. 15 og 16. Eksempel: Kompressormo- 
toren onskes stoppet ved stigende tryk 
(hojtrykssikring). lndstil stoptrykket pa 
-STOP--skalaen. En omdrejning af om- 
radespindelen ( I )  - 2.3 bar. 
Differensen = stoptrykket minus starttryk- 
ke t~  
lndStil differensen pA -DIFF.-skalaen. 
En omdrejning af differensspindelen (2) - 0.28 bar. 
~on i ro l le r  starl- og stoptrykket med ma- 
tlometer! 

Fiq. 17. Eksempel pa indstilling af KP5 
uden reset. 
0nskel stoptryk = 12 bar 
0nsket starltryk = 9 bar 
Differensen bliver 12 - 9 = 3 bar 
stoptrykket = 12 bar indstilles pa -STOP.- 
skalaen. 
Differensen = 3 bar indstilles pa -DIFF-- 
skalaen~ 
~ o m ~ ~ s o r m o t o r e n / s t ~ r e s t r o m m e n  tilslut- 
tes klemme 1. Fasen tilsluttes klemme 2. 
Se fig. 9 og 14. 

Apparater med rnax. reset 
Flg. 18. lndstil stoptrykket p.3 -STOP-- 
skalaen. Differensen er fast indstillet til 
3 bar. Kompressormotoren genstarles efter 
stop ved at trykke pa -RESET.-knappen. 
Genstart kan forst ske. nbr trykket er fal- 
det Ca. 3 bar under det indstillede stoptryk. 

LBsnlng af lndstllllngen 
Apparaler uden resef 
Flg. 19. Omradespindelen (1) og differens- 
spindelen (2) kan lases med lasepladen 
(18). 
Fig. 20. 0nskes plombering. anvendes 
plombeskrue. Se fig. 22. 

Apparater med max. resef 
Flg. 2i. Ornradespindelen (1) kan lases 
med den medieverede laseplade. 

Fig. 22. Plombeskrue. Bestilles separat. 

High-pressure controls 
KP 1. KP 5 with flare connection 
1. Range Setting spindle 
2. Differential setting spindle 
3. Main arm 

18. Locking piate 

Flg. 2. KP 5A connection 

Functlon 
Contacts 2-1 break and contacts 2 3  make 
at a rise in pressure. See fig. 8 and 9. 

Technlcal data 
Permissible arnbienf temperafure 
-40 10 +65OC (-40 10 +150°F); +8OoC 
(+17€i°F) for maximum 2 hours 
Maximum permissible fest pressure 
P. = 33 bar (470 psig) 
Enclosure and tighlness 
In accordance with IEC144 and DIN 
40050: iP 44 (SEV). 
It is a condition that the uni1 is mounted 
On a plain board or On a bracket. The uni1 
shall be placed On the bracket in such 
a way that all Open holes are covered. 
Raling 
See dial on unit. 
Max. starting current = 112A 380 V. 

Flttlng 
Fig. 3 and 4. Correct fitting. 
NOTE: Keep a countergrip with a Spanner 
on the connector during tightening or 
slackening of the flared coupling nul l  

Flg. 5. Two lypes of mounting bracket with 
screws and washers. To be ordered sepa- 
iately. 

Flg. 6. Four extra screws and washers. T0 
be used for mounting On the existing 
bracket. To be ordered separately. 
NOTE! If other screws a re  used, take care 
that these do not project more than 1.5 
mm lnto the control. 

Mains connection 
Fig. 8 and 9. Depending On the function 
chosen connection is made to terminals 
2-1 or 2 3 .  

Fig. 10. Plastic cable entry. Can be used 
for 6-14 mm cable. 

Fig. 11. Pg 13.5 screwed cable connection 
with Special nut. To be ordered separately. 
Can be used for 6 1 4  mm cable. 
A standard screwed cable connection can 
be used for S I 6  mm cable. 

Fig. 12. Extra nut for 13.5 screwed cable 
entry. To be ordered separately. 

Testing 
Ffg. 13. Tilt the main arm (3). 
T0 lest controls with reset. the "RESET" 
butlon should be actuated. the main arm 
(3) being tilted at the same time. 
NOTE: Only the method shown should be 
used for testing! 

Setting 
Fia. 14. 
"START- = Start pressure 
"STOP- = stop pressure 
"DIFF' = differential 
Depending On thefunCtion chosen and the 
terminal connections. the stop or stad 
pressure is set on the range scale. 

Unit wilhout reset 
Fig. 15 and 16. Example: It is desired to 
stop the compressor motor at a rise in 
pressure. (High pressure safeguard). Set 
the stop pressure on the "STOP" scale. 
One turn of the range spindle (1) - 2.3 
har 
The differential = the stop pressure minus 
the stad pressure. 
Set the differential on the "DIFF" scale. 
One turn of fhe differential spindle (2) - 
D28 bar . . -. . -. . 
Check the Start and stop pressure with a 
gauge. 

Fig. 17. Example of setting KP5  without 
reset . 
Stopping pressure required = 12 bar 
(171 psig) 
Starting pressure required = 9 bar (128 
Psig) 
The differential will be 12 - 9 = 3 bar 
(171 - 128 = 43 Psi). 
The stopping pressure = 12 bar (171 psig) 
is set on the "STOP" scale. 
The differential = 3 bar (43 psi) is set on 
the "DIFF" scale. 
The compressor motorlpilot current is con- 
nected to terminal 1. 
?hase is connecled tu terminal 2. See Figs. 
3 and 14. 

Confrols wifh maximum resel 
Fig. 18. Set the stopping pressure on the 
-STOPu scale. The differential is fixed at 
3 bar (43 psi). The compressor motor is 
restarted alter stopping by depressing the 
"RESET" button. Restarting cannot be 
done until the pressure has decreased to 
approx. 3 bar (43 Psi) below the Set stop- 
ping pressure. 

Locklng the setting 
IJnils wifhout reset 
Fig. 19. The range setting spindle (1) and 
differential setting spindle (2) can be 
locked by means of the locking plate (18). 

Fig. 20. I f  sealing with wire and lead is 
required. use the sealing screw. See fig. 22. 

Llnifs wifh max. reset 
Flg. 21. The range setting spindle ( I )  can 
be locked with the aid of the locking 
plates supplied. 

Fig. 22  Sealing screw. Order separately. 



INSTRUCTIONS 

BM 

Min. medium temoerature: -5SC (-7VFi 

0 

a 

Max. medium tempsrature: lWCi21Vt+j 
Min. worklng pressure: -1 bar130 in Hg 
PB = 21.5 bar I MWP = 310 psig 

R12.R22.R5W.R502 

Flg. 1 BML 

0 

.2 



BM 6-10 50 Nm (5 kpm) 

60 Nm (6 kpm) 

BM 15-22 80 Nm (8 kpm) 



INSTRUCTIONS 
I - 

EVR, Normally Closed (NC) 
EVR, Normally Open (NO) -. . 
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INSTRUCTIONS 
Filter diier 

Acid adrorbent 

OX - solid core: 
R 12. R 22. R 500. R 502 

N 



INSTRUCTIONS 

WVFX 10-25 
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On 

Repair kit 
WVFX 1015:üü?.N4W6 
WVFX M :üü?.N4W7 
WVFX25 :W3N4W8 

Bellows mit: 8: 
Oa3NW70 :B 
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INSTRUCTIONS 
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SGI, SGR 

Mounllng optlons 

Molsture lndlcatlon 

10, R 12. R 22. R 500. R 502 refrigerant 

Operating pressure: SGR. SGI 6.10.12.15 
max. 500 psig (35 bar P.) 
SGI 18, 22 
max. 400 psig (28 bar P.) 

* 
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Mounting 
tubes O.D. iarger 
than 'h in. d,h ". 

8 1  : r: a: 

Colderlng 
. . 

silf- 6 

Wldth acmss flats (W) 

Connealon 
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Fig. 14 Fig. 15 

FIange.%?l 
Flange selo 

Flanschsülze 

POS. 
ltem. 
PO.. 
P00 

B 

D 

C 

Nature de bride 

'1 Besl.nr. omfansr et sie1 med 2 ak .  lianger (lilgang og afganp). 
'I Thecode No. wverr one Set wilh I r 0  llange. (inlel and oullst). 
.I Die Anikel-Nr. umiarrl einen Salz m i l 2  Slck. Flanschen ( E i l i i n  und AusIrin). 
'1 LB n'de Code comprend un je" de 2 brides (entr8s a l  ronie). 

Gsvind 
Threea 

Gewinde 
Filelage 

Til?ipmnding~momenl i Nm (10 Nm = 1 kpm) 
Tiphlening Iorque in Nm (10 Nm = 1 kpm) 
Anrugsmamsnl in Nm (10 Nm = 1 kpm) 

Coupls de serrage en Nm (10 Nm = 1 kg1.m) 

PM-smr1eIs8 
PM size 

PMGrOsse 
PMdimeniion 

M 1 25 I 32 I 40 I Y) I 65 

M24 X 1.5 

M M  r 1.5 

'I. RG 
% BSP 

R Y< Ln12 

2 0 1 2 5 1 3 2 1 4 0 1 5 0 1 6 5  

Y) 

Y) 

25 
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Fig. 16. PM 1 Fig. 17. PMV 

Illa. P,M llPMV Illb. PM llPMV Illc. PMV 
Bestnr. POS. Best.nr. 

Code No. PM 1 Code No. 
AnikeI-Nr. PMV AnikeI-Nr. 
ND de code POS. No de ccde 

20-25 20-25 633L9232 
63JL9152 32 633L9233 
633L9241 32 40 WL9234 
633L9153 50 633L9235 
=L9242 65 633L9236 

Se -e- tabel I 20-25 27FM05 
See "e" lable I 32 27F0406 

Siehe -e- Tals1 1 33 40 27F0407 
VOlr -<I- B b I e a ~  I 50 27FMüö 

Ce tsbel 11 65 27F0409 

4 20-65 See lable I 1  Se -0- labe1 I 
Siehe Tslel I1 See "g" table I 
Voir tableau I1 

34 20bS 
Siehe -0- Tafel I 
Voir -9- lableau I SB labe1 IV 

35 2 0 6 5  26EM25 
See labls IV 

Siehe Tafel IV 

27F0260 
36 2 0 6 5  27FM57 Voir tableau IV 

27F0261 
27F0262 

13+14+15 27F0263 
27FMM 

65 27F0265 

- See "I" lable I 
682L5024 Siehe -1- Tafel I 
682L6025 Voir -I- tablea~ I 

20-25 663x1850 
32 683X18V 26HM76 

23 40 683X lW 
Y) 683x1858 
65 683x1858 

20-25 27FmSO 
32 27FOyll 

24 U) 2 7 F W  
50 2 7 F W  
65 2 7 F W  

2782011 
20-25 27FM15 

32 27FM16 +53 

25 40 27FM17 
50 27FM18 
65 27FM19 + 61 1 2 0 6 5 1  27FU281 

26 20-65 681x9126 1 61 1 2 0 6 5  1 633L3055 



Kolemidler 
R 12, R 22. R 502 og R 717 (NH,). 

Montering 
Flangeszt til PM IlPMV leveres separat. 
Se tabel II. 
Ventilen monteres med gennemslromning 
i pitens retning W rned topda2kslel opad. 
Topdzkslet kan drejes 4 x W i forhold til 
ventilhuset. 
Ventilen er fonynet med en spindel lil 

Pilotstyret regulator, PM 1 
Hovedventil. PM 1 

Medielemperafur 
-60DClit +lXPC. 

PMV 

onstruktion 
Omgivelsesfemperafui 
- 4ü'C til + W C .  

Se fig. 1. 
1. Ventilhus 
l a  og lb. Kanaler i venlilhuset (1) 

10. Ventilspindel 
11. Drovlekegle 
12. Ventilsade 
22. Lasering 
24. Servostempel 
24a. Udligningshul i servostemplel (24) 
30. Bunddaksel 
33. Smudsfilter 
36. Bundprop 
40. Dzksel 
40a. bog  C. Kanaler i dzkslet (40) 
44. Manometertilslutning 
60. Manuel betjening 

Max. filladelige spzndingsvariafioner 
+ 10% PMV. vekselstrom - 15% 

PMV. jzvnstrom f 10% 

Som tilbehor kan leveres en selvlukkende 
ventil for manometertilslutning med flare- 
tilslutning'for fluorerede kolemidler og 
med svejsenippel for amrnoniak (NH,). Se 
lin 16 17- t lhal  III 

Abningsdillerensfryk (Ap) 
PM hovedventilen krzver el minimum 

..= . . -, .. -a ---- ~~~~ 

Hvis der anvendes ekstern pilotventil. skal 
pilotledningen tilsluties oversiden af ho- 
vedledningen. sa eventuell snavs og olie 
fra ankgget ikke fores med op gennem 

abningsdifferenstryk pa 0.07 bar (7 kPa) for 
at begynde at abne. og 0.2 bar (20 kPa) fzr 
at va% hell aben. 
NB! Ventilen Abner. hvis der opstar et 
differenstryk imod gennemslromningsret- 

pilotledningen 

El-tilslutning 
For spolen pa PMVIPM I + EVM lilslultes. 
kontroller da. om dens spanding og 
frekvens er den samme som netiets. 
Klemdasen har Pg 13.5 kabelforskruning. 
Kablets diameter kan vz re  fra 6 mm lil 14 

ningen 

Max. provningstryk (pe) 
33 bar (3300 kPa). 

Teknlske data 
PM I regulerer det gennemstrommende 
medie modulerende eller onloff i afhzn- 
gighed af den paskruede eller eksterne 
pilotventils siyreimpuls. 

V regulerer det gennemslrommende 
die onloff i afhEngighed af den PA- 

ruede eller eksterne pilotventils styre- 

Tathed 
IP 67 i henhold til IEC 144 og DIN 40050. 

rnm. 
Jordforbindelsen tilsluttes klemdasens 
jordskrue. der er merket@ 

Tilspandingsmomenfer 
Se fig. I 4  og tabel I. Senlce 

Ventilen er let at adskille. og de fleste dele 
kan udskiffes. Se fig. 16 og 17. NAr 
bunddzkslet er fjernel. kan filteret lages 
ud og renses. impuls. 

PM llPMV kan anvendes i suge-. vzske-. 
varmgas- og vaskeldamp-ledninger. Reservedele 

Se fig. 16 og 17 samt tabel III og IV. Ved 
bestilling af spoler angives best.nr. samt 
spznding og frekvens. 

ReguleringsornrAde 
Afhznger af pilotventilen 

ENGL ISH  Relrigeranfs - R 12. R 22. R 502. and R 717 (NH;I 
The valve has a spindle for manual 
opening. 
A self-closing valve for pressure gauge 

. .. 
Pilotcontrolled regulator, PM 1 
Main valve, PM 1 Media temperatures 

Solenoid valve, PMV - 6WC 10 + 120% ( - 76OF to + 24E°F). 
connection is available as an accessory 
part proviaea with a flare connection lor 
Iluorinated refrigeranls and with a weld 
nipple for ammonia (NH,) See fegs 16. 17. 

Design 
See lin 1 

Arnbient temperature 
- 40°C to + 80°C ( - 40°F to + 176OF) - - .-V - 

II an externa pilot valve 1s used. thc Plot 
iane must oeconnected to the upper side 01 
tne main line so lhal any impurities and Ol l  
frorn Ihe syslem will not pass through the 

- - - . . -. . . 
1. Valve body Maximum permissible volfage variafions 
l a  and lb. Duck in valve body (1) + 10% 

10 Reoulatino soindle PMV. allernating current - ,q.,a --- - 7 ii. Thronling cone 
12 Valve seat 

.- ." 
PMV. direct current + 10% pilot line 

a. Equalizing hole in Servo piston (24) 
30. Bollom cover 

Opening dillerential pressure (Ap) 
The PM main valve requires a minimum 
opening differential pressure of 0.07 bar ( I  
psi) to begin opening. and 0.2 bar (2.8 psi) 
10 be completely Open. 
NOTE: The valve Opens i f  a differential 
pressure occurs opposite to the direction 
of flow. 

Electrical conneclion 
Before connection of the coil of PMVI 
PM I + EVM. checkthatitsvollageand fre- 
quency is the sarne as that 01 the mains. 
The terminal box has a Pg 13.5 screwed 
cable entry. 
Thecablediameter can be from 6 mm I0 14 
mm. 
The earth connection must be connected I0 
the earth screw 01 the terminal box which 
is marked @ 

36. ~ l u g  
40. Cover 
40a. b. and C. Ducls in cover (40) 
44. Pressure aauoe connection 
60. Manual oeeraiion Maximum fest pressure (pe) 

33 bar (470 psig). 

Technlcal data Encrosure 
PM 1 providesmodulating oronloff regula- IP 67 according to IEC 144 and DIN 40050. 
tion 01 the refrigeranl flow. depending On 
the control impulse received from the Tighlening forques 
screwed-on or external pilot valve. See fig. 14 and lable I. 
PMV regulales the refrigerant flow onlofl. 
depending on thecontrol impulse received 
from the screwed-on or external Pilot Fin1.n 

Service 
The valve is easy to take apart. and mOSt 
paW can be renewed. See figs. 16 and 17. 
When the bonom cover is removed. the 
strainer can be taken out for cleaning. 

valve. 
PM llPMV are designed for use in suction. 
liquid. hot-gas. and liquidlvapour lines. 

. .. . . 
Allange setlor PM I/PMV can be obtained 
separately. See table 11. 
The valve is fitied with flow in the direction 
01 the arrow and lhe top cover facing 
upwards. The top cover can be turned 
through 4 X 90' relative to the valve body. 

Spare park  
See figs. 16and I 7  as well as tables III and 
,,I 
0". 

For ordering ol coils. state Code NO.. 
voltage. and frequency. 

Range 
Depends On the pilol valve 



Flg. 6 CVPP 

INSTRUCTIONS 

CVP, CVPP 

Flg. 7 PM 1 + CVPP 

<D 
V> 
m 
h 
N 
0 

Flg. 8 PM 1 + CVPP 

CVP 
(LP) 

2, 
CVH ?Z z- ... 0-  

PM I PM 3 

Flg. 2 PM 1 + CVP Flg. 4 PM 3 + CVP 

C W  

P", 

Flg. 1 CVP Flg. 3 PM 1 + CVP Flg. 5 PM 3 + CVP 

Flg. 9 

CVPP 
(LP) 

CVH 

Flg. 10 

m 
<D 
Y> m 
E 
C. - 

- - -  - -  J---. - 
~ilotventilen har noglevidaen 32 mm og boi 
tilspzendes med et moment PB M Nm (5 kpm) 
CVP eller CVPP ken desuden mantaies <an.. 

DANSK 

Tryksiyrede pllotventller 

Teknlske data 

~ ~ 

rat i et ventiihus bectillinosnr 27F1047 -- ~ -~ ~ ~- 
anvendes som piloiventil eller selvstindi; 
Ventil. Se fio. 9 oa 10. 
Anvendes CVP/C%' + ventilhus CVH som 
piloiventil. monteres enheden i en pilotled- 
ning med gennemstromning imod hovedven- 
tilen. 
Nippelen (6) PA CVPP tilsluttes et eksternt 
styretryk. 

Reg~lerIn~somrAder 

Fabriksindstiiling 

Kolsmidlei 

Medietemperatur- 
OmrAde 
MBX. dritlstryk 
M-. provningslryk 

lndslllllng 
CVP 
Drejes indstillingsspindelen (2 )  hoire om 
(med uret). opnßs hdere Bbningstryk (hejere 
fordampningsttykeller -temperatur) - og om- 
ur>nr(t 

CVP 
P. = 0 bar - 7 bar aller 
-0.66 bar - +2 bar 

:Pr0 bar - bar 

Styretrykket mA max. 
vare 3 bar hojere end 
medielrykket 
P lwerle regulerings- 
indstilling (slap fjeder) 
R 12. R 22. R 502 og 
R 71 7 (NH,) 

-W - +1m 
P.= 17bar 
p, = 26.5 bar 

. - . . - . . 
En omdreining svarer til en Endring pß ca. 1 
bar for ventiler med omrßdeto barti l7 bar og 
Ca.0.5 bar for ventiler med omrBdet -0.66 bar 
til 2 bar. Grovindslilling: Drei spindelen (2) 
venstre om (mod uret) indtil stop. Drej deref- 
ter hejre om (med uret) SA mange omdreinin- 
ger. som svarer 111 aet onskeae Abningstryk 
Finindstilling Foretages ved hjmlp af man* 
meter efter at koleanlmggei har kort sA Imn- 
ge. at der er balance I systemet 

CVPP 
lndstillingen foretages pß samme mßde som 
beskrevet for CVP. 
Abningstrykket er her lig med trykforskellen 
mellem tilgsngstrykket og styretrykket. En 
Ondring af styretrykket giver en lige sß stor 
aendring el hwedventikns tilgangstryk (= 
fordampningstrykket). 
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Fig. 1 CVP Fig. 3 PM 1 + CVP flg. 5 PM3 + CVP 
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Fig. 7 PM 1 + CVPP 
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Fig. 6 CVPP Flg. 8 PM 1 + CVPP Fig. I 0  - 
CVPP anvendes pa koieanla?ggets lavtrykssi- 
de. PA hoitrykssiden anvendes den eksterne 
Piloltilsiutning + CVMP i stedet for CVPP. 

@Ce 
CVP elier CVPP kan renses med trykluft. Drei 
spindelen (2) hell til venstre (mod uret) og 
gennembles Ventilen imod normal gennem- 
siromningsretning. 

Reservedele 00 tllbehor 

Pressure-controlled pilot valves 
Technlcai dala 
I l CVP I 

(0 wig - 1W psig) or 
-0.66 bar - +2 bar 
(20 in Hg - 28 wig) I 

I I CVPP 
- 

I 

Ths cnntiol pressUre 
musl not exceed the 
Prersure ot the me- 
dium by more than 3 

Factory selling 

Refrigerants 717 1 N U ~ >  

Mar. aperatin~ 

Mountlng 
TypeCVPor CVPP ismounted inthetop Cover 
of the PM main valve. See figs. 2. 4 and 7. 

TheaccompanyinggasketsforCVPandCVPP 
must befitted beforemounting and theO-ring 
must be iubricated with refrigeration oil. 
The pilot valve has a width across fiats o l  32 
mm and should be tightened with a torqueof 
50 Nm (5 kpm). 
Type CVP or CVPP can also be mounte&se- 
Paraleiy in a valve housing, Code No. 
27F1047. and used as a pilot valve or an inde- 
pendent valve. See figs. 9 and 10. 
If the CVPICVPP + valve body CVH is used as 
a piiot valve the unit is mounted in a pilot line 
with ilow towards the main valve. 
The nipple (6) on  the CVPP is connected to 
external control pressure. 

Senlng 
CVP 
Turning the setting spindle (2) clockwise in- 
creases the opening pressure (higher evap- 
orating pressure or temperature) and vice 
versa. One turn is equivalent to a Change o f  1 
bar (14.2 psi) for valves with range 0 bar to 7 
bar and approx. 0.5 bar (7.1 psi) for valves 
with range -0.66 bar to +2 bar. 
Coarse setting: Turn the spindle (2) anti. 
clockwise to stop. Then. turn it ciockwise the 
number of turns corresponding to the requi- 
red opening pressure. 
Fine setting: This is done using a pressure 
gauge alter the refrigeration plant has run 
long enough for the System to  achieve ba- 
iance. 





INSTRUCTIONS 
TE5lTQ51PHTlPHTQ 
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Best. nr. 
Code no. 
Best-Nr. 

N. de m d e  

06882089 
068BN90 
06882091 
06882092 

06882389 

TQ 5 1  PHTO 
(Y-mal mm) 
(Ydim mm) 

(Y-Mass mm) 
(Cote Y mm) 

R 12. R 22. R M 2  

25.5 
25.5 
25.5 

26.5 

TE 5 /PHT 
(Y-mdl mm) 
(Ydim mm) 

(Y-Mass mm) 
(Cote Y mm) 

R 12 

28 
28 
28 
28 

27 

Dyse 
O r i b  
Düse 

Orince 

TE 5 (TQ 5) 
TE 5 (T0 5) 
TE 5 (T0 5) 

TE 5 

PHT (PHTQ) 

R 22 

26 
26 
26 
26 

27 

no. 1 
W. 2 
M. 3 
no. 4 

R M 2  

26 
26 
26 
26 

27 
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