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2.10 OIL TYPES TO BE USEO 

T able 2.1 contains the oil types whlch are released for 
GRASSOSCREW compressors. 

Some of the oil types listed in this table are marketed under 
other names. These oils can also be used, provided their 
identity can be proved beyond any doubt 
The use of other oils, not named in this table is permitted 
only after approva) by the compressor manufacturer. 
For most applications an oil type, having a kine malie vicos
ity at 40 ·c of 68 est for Nl-1:3 and 68 to 1 so est tor R22, wrn 
do_ 

IMPORTANT 

Used or filtered 011 shou/d never be added toa refrigeration 
screw compressor unde r any circumstances. Use only new 
oil trom an oil manufacturer {any of the major oif companies 
or their approved dealers). 

TABEL2.1 OIL TYPES TO BE USED 

BRAND 

OR TYPE 

SUPPLIER 

BP • Energol LPT 68

ESSO • Zerice 68 

KUWAIT Stravinsky

MOBILOIL Gargoyle Arcti 3()0 

SHELL • Clavus 011 68

SUN-OIL Sunlso4GS

TEXACO • Capèlla D WF 68 

GRBSSa 
BEDIE"HGSVOOrftsQfRIF'rllJETRIE8SANLEmJNC 
INS"l'RUCnON MANIJALALll«.E.L 0'IMS1RUCTIOH 

The oil must be changed every three months or 2000 hOurs 
unless their quality is guaranteed by a qualified oil labora
tory. Maximum time six months. See paragraph 6.6 for fur
ther details of oil analysis. 

Should you have other types of compressors in your sys
tem, Jt îs recommended that you investigate changîng their 
oil grade to that of the screw compressor. The screw com
pressor oîl is usually satisfactory in ether types of com
pressors, bt.lt the compressor manufacturer must be 
consulted for approval. This will minimize any possibility of 
the incorrect grade being added to the screw compressor. 

Grasso Products assumes no responsibility for the qualfty. 
performance, availability or viscosity of the products in table 
2.1 below. 

VISCOSITY AT 

4o·c so·c 

cSt mPa "Engler 

68 36 5.5 

63 34 5.0 

55 29 4.4 

55 $0 4.6 

68 3S 5.4 

54 29 4.4 

64 35 5.4 

OH types marked with an asterisk r, have a viscosity grade number designation accordîng to 1S0-
Standard 3448. 
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1. INTRODUCTION GRBSSi:ï 

REAO THE INSTRUCTION MANUAL CAREFULL Y PRIOR TO INSTALLATION AND COMMISSIONING OF THE GRASSO
SCREW REFRIGERATING COMPRESSOR PACKAGE 

This instruction manual is intended as a guide for the installation conlractor as wen as tor trained personnel of the end 
user 1n charge of the operation and maintenance of the refngerat,on plant 
In addit1on to data concemmg construction and operatIon 01 the standard compressor and compressor package, the 
manual conta,ns ,nstallation, operat1ng, inspect,on, rnaintenance and service ,nstructions, wh1ct1 st,ould be tollowed in 
order to ensure sattstactory operation of the package over many years to come 
lt is strongly recommended to read lhe instruc1100 manual carefull� so as to become fam,liar with design and operation of 
the package prior to looking up par1Icular information. 
However in individual cases the design and the construction of the package may difier trom standard, in which event the 
Instruction manual may no more be applicable at certam specific points In such cases consult the plant operation ma
nual or contact the mstallation contractor lor the actual flow diagram v11ring diagram and lay-out drawing of 1he package 
in question. 

All enquines should state the type designation and serial number of the- compressor as welt as the reference number oi 
the package These 1dent1f1ca11on numbers are starnped on metal name plates of compressor and package as stiown 
below. 

92.01 Compressor Package GSLP 

Exampl� of compressor name plate 
(black) 

titted next to the 1op name plate upon the 
compressor hous1ng 

Example of package name plate {red) 

fitteo onto upper s1de beam unoerneath the 
compressor 
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2. DESCRIPTION AND PRINCIPLE OF OPERA TION

OF THE GRASSOSCREW COMPRESSOR GSL

GRaSSi:i 

2.1 GENERAL 

- GAASSOSCAEW GSL is the des1gnal1on fora series c'

rotary positNe d1sp!acemen1 comp;esso�s maae unaer
llcense of the SWed1sh firm SRM (Svenska Rotor Mas•
kmer). These so•called "Lysholm" screw compressors.
equIpped with only two main rolating parts have been rle
veloped and deslgned for genera! inoustnru use as a nor
mal (HP) single-stage machine or as (LP) booster In
refngerating, freezmg. arr conditioning and heat pump
installations, normally operatmg w1th !he refrigerants NH3 

(R717) and R22
- These compressors are ma1nly Intended fo• direc1 dqve

via a flex1ble coupling by a three-phase, two-pole eleclnc
motor: consequen1Iy at a speeo approach1ng 3000 rpm or
3600 rpm for 50 Hz and 60 Hz supply froquency respec
trvefy.

- 1 he compressor senes GSL covers a total numbe• of 7
types. charactenzed by d1f1eren1 rotor diameters and
lengths and having a swept volume increasing from 630
up to 4880 m3lh (50 Hz direct drive). These 111d1v1oual
1ypes are Indica1ed by addtng d1reci to GSL the swept vol
ume m m3/h, d1v1ded by l o ano rounded up or down to 5
In principle each type can be supplied wIth four different
so-called bu1II m volume ratIos, deno1ed by the figures 22,
26, 37 or 48 after the swept volume 1n the type designa•
tlon. lnd1ca:1ng a butlt•in volume ratio of 2 2 2.6 3 7 an<?
4 8 respechvely.

Fxample: GSL 240·37

Gmssoscrew Î Î T
Large capacity series � 

Swept volume (div1ded by 1 O _____ _. 
and rounded oft) 

Built•1n volume ratio --------..J

(mlllttphed by 1 O} 

In the case of a complete compressor package, the chat· 
acter ·p· is added to the type designation· 
Example: G S L .e 2 4 O - 3 7 
Fora complete survey or all compressor rypes. t&ehnlcal 
data and lim1ts of operalion, refer to paragrapn 2.9. 

- The structure of the Grassoscrew compressor, in I1s moS1
s1mplified form, ts schernatically representeo in figure 2. •.
where the nghl r,and part 1s a vertical cross-section cll'ld
the left hand part a ver1ical longnud,nal secuon.

This figure shows that the compressor cons1sts of two par•
allel, intermesh1n9 helicatly grooved rotors (i. 2) v11th
equal (outer) diameter and length. supoorted by integral
shaft ends In one horizontal plane and enclosed on all
sIdes by a specially shaped (double-cylmdncal) mner
housing (3) wi1h very sl1ght radial and axial clearance
The so-catled male rotor (1 ). havmg four convex lobes
(thu� tour o Ilt:rluoo spaces. cauea lutes or grooves) 1s
dnven mrect from outsIde (9) In the dIrect1or indicated
and drives the so-called female (2) rotor wh1ch has sIx
concave lobes {lhus sIx tlutes or grooves). The male t'Otor
lobes funct,on as pistons that roll and s,1de w1th1n the Ie
male rotor flutes thereby Impart1ng a ·o:ating -notIor w1th

213 (�416) times its speed to the femafe rotor. In any verti
cal cross.secHon both the male and female lobes have 
1r,e latesl non•symmemcal profile 

One end face of the atorementioned mner houstng (3) Is 
prov1ded w1th a spec1ally curved axial 1nlet port (5), which 
communIcates win the suctIon cl1amber (7) inside the 
gastIg'11 outer llOLsing (4) At the oppos11e 1ower end of 
the retors there ,s an outlel pon (6) in the inner hous1ng, 
which cons1sts of an ax,al and radial pari and communi
cates with the dIscharge chamber (8) inside the outer 
housing. 

2.2 PRINCIPLE OF OPERATION 
As the Grassoscrew Is a posI1Ive d1splacernent compressor, 
the followmg three successIve phases can be d1st1ngu1shed: 

Suction phase 
A oair o' male lobe and female flute unmesh on the intet 
port sroe anc suct1on gas flows ax1ally m the increaslng 
volume formed by the cor1espond1ng male•female groove 
pair unlll the looe and flute are completely unme�hed and 
the groeve pair is no more in communteatIon w,1h the inlet 
pon Refer to tne socces::.Ive groeve pair stages (pos1• 
11ons) a , b , c and d in 111e top pIctutc of fig. 2.2 
Compresslon phase 
Wner remeshing of lhe male lobe and female llute starts 
at tne inlet end, tt'>e trapped gas Is graaually reduced 1n 
volume. S,multaneousty, while being compressed in lhis 
way, the charge of gas 1s moved hahcally töward !he drs
cMrge end as the lobes' and flutes' mesh point moves 
along ax1ally Reler to the sucoessIve groove pair stages 
(pos1t1c'lS) e f and gin the bottom picture of fig 2 2 

• Oischarge phase
Compress1on ceases. when the groeve pair concemed
comes tnto communicat1on w1th the outlet pon, thus caus
Ing 1he d!Scharge oi the compressed refngeram gai; to
tal(e place un11I the groove pair volume is reduced to ze•o.
See groove pair stage (pos1tion) h m 1he bonom picture of
fig. 2.2,

The complete cycle thus ooscnbed fo, one groove pair. 
ta�es place cont1nuously tour times per revolution ol the 
male rotor, resulhng in a uniform, hardly pulsating ovorall 
gas flow through the compressor. 

2.3 BUILT-IN VOLUME AND PRESSURE RATIO 

L1ke 01her rotary positive displacement compressors without 
suct,on and d1scharge valves. the Grassoscrew has aso
called builHr- or ft)ted volume ratio. 
Tt11s is 1he ratio of ttie volume of one male•female rotor 
groove pair at 1he moment the inner houmng Just scats off 
rh1s groove pair !rom the sucl1on side (= volume of begin
mng or compress1on) and lhe volume ol the same groove 
p..u, �. ?ho 1 me 1h0t II oomco ,nto commumc.ation Wlth the 
oullet oo� (end of compress1on) 
r or each refngerant this "built-in volumt! rat1on corresponds 
toa so-called "built-in or r,xod pressure ratio". For the stand
ard built-in volume and pressure ratlos. rere• to the tAble fn 
pJ.1.1grapr 2 9 
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A - /\ 

1 . male rotor 5. ax,al ,nlei por1
2. femaJe rotor 6. ax,al/radial outlet por1
3. inner housing 7. suction chamber
4. outer housing 8. discharge chamber

9 dnve end (mal? rotor)

FIG. 2.1 BASIC CONCEPT 

top view of fig. 2.1 

� bottom view of fig. 2. 1

FIG. 2.2 PRINCIPLE OF OPERATION 
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2.4 CONSTRUCTION OF TI-fE COMPRESSOR 
(see fig. 2.3) 

- The very ng,d compressor casing. made of tow poros1ty
case iron. cons,sts of a doJble walt stater (4) shut off on
either side by an Inlet and discharge housing ( 1 and 8) in
wh1ch the rotor shafts run in sleeve bearings. and an out
tet housing (10) on drrving eno The staio.- as a whnle 1s
formed by a gas tight outer shell encompass ng a double
cylindrical inner housing (6) in which the rotors operate
wllh a very sllghl clearance The annuIar space {5) be·
tween outer shell and inner t1ous1ng ts connected wnh the
suctlon chamber (2) and serves as by-pass for 111e return
gas when the compressor opera:es under part-foad.

- The dynarrncally balanced male and female romr (7 ano
19), including their 1ntegral shaft ends. are made of a spe
cial hot rolled malleabte S1eel and supponed in flange
mounied steel backed babb11 sleeve beanngs (3), w,1ch
take up the radial load. The axial load on bath rotors Is
largely compensated by one oil oressunzed balance pis
ton (15). rotating wlth the male rotor sh.ift and s1wa1ed on
suct1on s1de 1n line w1th th1s shaft. The remammg ax,al
torce Is taken up by IWO angular cont.ict ball bear1ngs (9)
mounted on each of the rotor shatts on d1scharge sicle
These hall beanngs atso serve for accurate ax1a, pos 1100•
Ing of the rotors inside the1r double cyl,ndrrcal hous1ng
The journals and the seal urea of the rotor shafts are
chromeplated for longer life

- The rotor shaft passage to the outs1de ,s prov1ded w1th an
oll tlooded, carbon face rotary shatt seal (36) Refer al�o
to paragraph 2.5.

• A sl,de vatve capacIty control system provides �fficienl.
surge-free, infinitely variable modulation from 100% down
to 10%. The system uses a mecharueally posi1ioneo pilot
valve (23) to control 011 flow to and fror11 the hydrauhc cy
Under (26) whtch moves the sl1de valve {28). Aefer also to
paragraph 2.6.

The suctIon connect,on (33) ,s locateo on top of the st.J•
tor. The d1scharge c0Mect1on (20) ls prov1ded In the front
of the outlel housing ( 1 0) on the driving end ol the com
pressor casing.

- Except in the rotor grooves at the end of compress1on and
In the discharge chamber (21) communrcating w1th the
oullet port in the inner hous1ng and 1he <:11schargf: connec
t1on, suct1on pressure prevails in the enlire compressor
cas1ng.

- All compressor !ypes, m stancacd verSton. a,e equ1pped
w1th lwo so-called ·economizer" connecllons. One of
them. the main connectîon (3'1), is located near the top on
the discharge housing (8}. The cthe• ado1tional oonnec•
t,on (35) 1s situated on the other s1<1e ot tne same hous1ng
on rotor shaft level. For NHs only lhe main connection 1s
used; tor R22 both connec11ons are used simultaneously
and in p;:i.r,iilpl
When no economizer systerrt 1s applted. both connect,ons
are plugged off.

2,5 ROTARY SHAFT SEAL 
(see figure 2.4)

GRBSSi:ï 
IICUt lrilfte��.,.,_.,...,. .......Uffl.l,HC, 
�U.�"141Q\.a,,n� 

To pass lhe male rotor shaft gashght to ltie outs1de. the 
compressor is provIóeo with a conventlonal type oi rotary 
shaft seal, the design of which, however, has been adapted 
to the special cond111ons of high speed and high pressure 
drfference The oar'.s 01 tll1s seal are retained in a shalt seal 
housing (5) mounted inside the outlet housing (6). 
The sealing between rotatmg and stationary parts is ef
tecied on the slice face between a carbon shp ring ( 1 0} rt>· 
taling w1th tne rotor shalt and a stat1onary counter-shp 
surface. be1ng an 1n1egral parl of the shaft seal cover (9) 
and made of a spec•aJ iron alloy. The sliding surfaces ol 
both shp rng and seal cover are pohshed to extreme ltnisn 
and lapped. 

The shp rt'lg can slice axially over the rotor shaft and 1s 
presseo on10 me coun1er•sl1p surface by means of coli 
$Ormgs (15). [, Is camed by a spring helder as a part of the 
shaft seal cage (4), wh1cn ,tself 1s secured on a drive disc 
( • 6) by a onve pu, (2). The whole assembly rota1es together
w1th the rotor shafl due to a securing pin {17) that connects
the drive disc and the thrust ball bear1ng loek nut {1 ). To en
sure the seall<lg between slip ring and rotor shaft a second•
ary seal (12) Is prov.dod

The shart seal hous1ng (5) 1s secured against ro1at1on by e 
loek pin (13) fttted 111to a reoess of the shaft seal cover 

To re"l'lov@ the fricuonal heat developed by the slip faces, 
the entIre shaft sent Is mcorporated in the lubnca11ng 011 cir
cuit via the 011 supply port (7) and tha 011 overtlow hole (3). 

2,6 CAPACITV CONTROL SYSTEM 

- The capacity con trol of the Grassoscrew GSL. 1.e. reduc-
1,on of lM suct,on volume at constant speed, ,s ach1eved
by causmg the 009,nning of compression to tal<e place
later As shown schematJcally in figure 2.5 th1s is reahseo
oy allow1ng each rotor groove pair, after 1t h3lio been
sealed off trom the lnlet port. to remain în communicalion
with the suction chamber ( 16) for some length of time via
a return Por1 (8) 1n the lower cyhndncaJ part of the rotor
housing. Consequently. the suction gas trapped in the
rotor grooves Is partially bypassed to the suctIon cham
oer. The return port. of whIcn the sIze Is înf1rntely vanable
between zero ano a maximum value (correspond1ng to full
load operahon and mînimum capacity respect1vely) ,s cre
ated by a soeoally shaped shde valve (17}, wh1ch forms
an mtegraJ part of the bottom of the rotor nousing and can
be moved in either direct,on parallel to the ax1s of the ro

tors by mear>s of a tod (5) In thts way almost loss-free
anc s1eoless capac,ty comrol Is obtatned, havmg a practi
cal rango oi from approx. , O to 100 %.

The sllde 11a1Ve rad (5) 1s connected to a single actmg pls
to'l (d, 1n a cyhnder (6) wh1cn uses hycJraJ.Jlic force (011

pressure) to unload the compressor Because of the gas
pressure difference across the shde valve (suc11on press
ure on one side and d1scharge pressure on the other)
tnere Is a large ,orce to 1he left tending to close the shde
valve or to load the compressor. By admltllng high press
ure 011 1nto the nuthoard chamber (2) behtnd the piston, or
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FIG. 2.3 CONSTRUCTION OF THE COMPRESSOR 
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1. bearlng cover lnlet· end
2. auctlon ehamber
3, aleeve bearlng
4. sta tor (rotom and

sllde valve houslng)
5. annular suctlon anèl

by-pass space
6. double cyllndrlcal

Inner houslng
7. male rotor
8. bearing cover oullet end
0. angular contact

ball bearing 
10. outlet cover
1 l. shafl saai houslng
12. connection for oll supply

ló shaft seal
13. shell saai cover
14. cover of balance

plsJon cha mber
15. balance piston of

mare rotor
16. connectlon tor oil supply 

to balance piston
17. oil lnjeotlon connection

to female rotor
18. oil lnfection connection

to male rotor
19. female rotor

4 33 
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20. dlscharge (oudet) connoclion
21. dlscharge chamber
22. eleotrlc slide valve actuator
23. capa clty control pilot valve
24. ball nut and ball

screw assembl y
25. capaclty control piston
26. hydmulic cylinder

of capaclty con trol
27. capacity controt

sllde valve rod
28. capacity control

sllde valve
29. conriectlon for oil supply

to capaclty con trol slida
valve lubrlcatlon 

30. slide valve supporting gulde
31. high pressure oll supply pipa
32. connection for on supply

to capaolty control slido
valva posltionlng

33. suctlon (!niet) connection
34, main economlzer connectlon
35, additional economizer

conneotion 
36. rotary shaft seal
37. connectfon lor oil supply

to (Ie )male In let bearinQs
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FIG. 2.4 ROTARY SHAFT SEAL 

by draining oil from this chamber, the slide valve can be 
moved to any desired posi1ion between full-load and mini
mum capac1ty. 
A pilot valve 1s used to control the oil flow towards and 
from the ou1board chamber. Th,s valve cons,sts of a verti
cal disc (11) wlth a hor12ontal pin (3). wh1ch fits 1n a hon-

SIJCTION 
0 9 

LOAO 
UNlON:> ____. 

zonlal bere in the pîston. 
As the pilot vafve is moved forwaro 1n the unloadlng d1rec
tion the 011 suppty port A (radial channel in piston) 1s 
opened by a recess In 1he pin wh1ch allows the oil, sup• 
plied via the telescope p1pe (18) and tne hollow shde 
valve rod (5), to enter the outboard chamber and to push 

, Regwu,ng stiaJr 

,- FUL.l MOVEME�r
/ OF suor VALVI-

? . 01.U!>O..lld ltlamber ot nydrauhc cyhndor
3 Pilot vat1111 oin 

lt :8 

4 P S10:l w 111 cna.·nelS & C,ilC,: YaJ\le boto 

5 $,dev,1.l\lt-rod 

6 Hyoraul1c:Gy1111ce1 
7 lnboarcf Chll.mbef of hyd@ullC cyilnc;ll.'t 
(l Re!l:rnpotl 
9 Co-rrl)(euo• ,o;cys 

10. Retain ng shou de·t:O'I
ll PIiot valve CISC
1 :!. Ball nut 

13 8all·sctfl\v 
, 4 Cnanne, beiween M:,oaro a,amber 

and SIJçVQI') c:nar,ct"' 
• 5 Com;,re!>� r,o;;s,ng
1 G Suctîon chamber
11 $1,oe va1ve 

18 \-1,gr prl's.s.ute a,I S..OD I' o,pe 

FIG. 2.5 SCHEMATIC DRAWING OF CAPACITY CONTROL SYSTEM 
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1. outline oi electric slide valve acwator 
2. balt screw seal holder 
3. pilot valve disc 
4. pilot valve pin (sPQOI valve) 
5. ball screw 
6. sllde vatve rod 
7. hydrautic cylmder 
8. channel between lnboard chamber ai,d 

suction ohamber 
9. stator 

1 O. sucóon housing 
1 l. shde vaNe piston 
12. baJI nut 
13. retaining shöulder bolt 
14. regulaMg shaft 

FIG. 2.6 HVDRAULIC CVLINDER WITH PISTON AND PILOT VALVE 

the piston-rod-slide valve assembly in the unloaded posi
tion. 
As the pîlot valve is moved backward (to the left}, the 
drain port B (another radial piston channel) is opened 
which allows the oîl to drain trom behind the piston into 
the inboard chamber (7) of the hydraulic cylinder and the 
gas force to push the piston-rod sllde valve assembly to 
the loaded position. The oîl drain mentioned is possible, 
because the inboard chamber is not filled with oil but com
mu.nicates via a channel (14) with the compressor suction 
èhamber (16)_ 

• Since the piston-rod-slide valve assembly follows the pilot
valve exactly, the refrigerating capacity can be regulated
by just positioning the pilot valve. AdjUsting of the pilot
valve trom the outside of the compressor takes place via
a very simple and reliable mechanism, consisting of a ball
nut ( 12, connected to the disc 11) and bal! screw (13) as
sembly, which is rotated by a small electric motor in a so
called slide valve actuator mounted on the outside of the
hydraulic cylinder and coupled to the regulating shaft (1)_

For a detailed description of this so-callecf "Electrïc slide 
Valve Actuator" (EVA), refer to paragraph 3.4. 

IMPORTANT! 

When start.ing the compressor, the sfide valve and thus the 
EVA-indicator should always be in "minimum capacity" posi
tion. 

- For the actual design of this so-called internal by-pass
control system, refer to fig. 2.3, pos. 23 to 32, and to fig.
2.6, which shows a longitudinal drawing of only the hy
d raulic cylinder.

- To prevent the slide valve from touching the rotors by ro
tating around its axial axis or by being lifted out of its bore
(by oil pressure), a guiding device (30 in fig. 2.3) is pro
vided on the discharge end of the valve, rnounted just out
side the stator on its end face. Refer to fig. 2.7 tor design
details of this device, which basically consists of a horse
shoe shaped guide support and two adjustable guide
shoes resting on each upper side of the slide valve.

1 . !erna.Ie 101or 
2. guide shoe

3. adjusong bolt 
4. guide support 
5.capscrew 
6_ slîde valve 
7.stalor 

FIG. 2.7 SLIDE VALVE GUIDING DEVICE 
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2.7 Oll SUPPLY FOR INJECTION AND LUBRICATION 

Il 1s extremely important that the 1nterme-stung male and 
female rotor lobes effectively seal off eacti 01her mu1ual y 
without grving rise to wear_ Moreover, the 1nev1table gap 
along the rotor c1rcumference between the successive 
grooves must be thoroughly sealed off as well To achleve 
this. a sufficient quantity ol oil 1s inJected into the co--n
pressor and mixed w1th the rcfr,gerall! as the rotors turn in 
compressing the gas. ThlS 011 has a muIt1pfe funcuon 11s 
ma,n functions are fubrlcat1on and the internal sealing 
referred to. In addibon. the oil takes care of intensive cool
ing dunng compress,on and has a silencrng effect. 
Furthermore, 011 has to be supplted tor alJ otti.er compressor 
lubnca11ng purposes and for the operallon ol the capactl� 
controf system 

As represented schematically in f1g 2.8 twc seoarate prual
lel oil supply flows to the compressor can be dtsbngu1Sheo 
VtZ.: 

- An oil flow under (refrigerant) discharge pressure for
direct inject1on Into the rotor grooves (X14 and X15) and
tor supply to the baJance piston (X8)
The 0111njeCIIOl'I, 1$.Cparalely lor male and fomale 10101,
takes place via a fixed opening tn the bollom of each
cylindrical pan of the inner rotor housing. The opentngs
are sttuated in such a way as to cover each mare and
remale rotor groeve pair for a short penod of ume JUs1
before compress1on commences. consequenlly rmmed.
ately alter the groove pair has been sealed off from the
inlet. Therefore. the existing instal!ahon pressure dil•

ference(:: d1scharge or condensing pressure minus suc•
!Ion or evaporalmg pressure) 1s sufficient 10 infect ne
required oil quantity·.

- An oll !low under pump pressure (= discharge pressure-.
3 baJ) for the capacny control sllde valve ;>OS1tion1ng (X10)
and lubncation {X1, ), for supply to the shaft seal (X9) and
tor bearing lubncat1on (X6. X12 and X13).
The 011 pump mentioned is the electnca!ly dr1ven gear
pump as descnbed furtheron 1n paragraphes 3.1 and 3.2

For the exact locat1on of aJI the compressor o,I connec1Ions, 
refer to paragraph 2.8. 

• In the case that the installation pressure difference îs less
lhan 1.5 bar, there 1s no guarantee ar,y more tor sufficient
oil injection mlo me rotor grooves.
Therefore. apart trom the pressure supply to the balance
piston of the male rotor, all of the ojf supply to the
compressor has then to be covered by a pump a1 a
pressure of 3 bar above (refrigerant} discharge pressvre.
This full-flow pump 1s a cont,nuous!y operatmg. electncally
drrven gear pump, and mounteo in the main oil supply line
trom the oîl separator to the oil cooler.
As a result !here are two different compressor oad<age 011
systems. wh1eh are. descr,�rl tn ciP-T::i,I '"' l'napter 3 :>

92.01 Compressor Pacitage GSLP 
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x.mdications correspond w1th connect1ons
as per figure on page 2.9

X6 oil to sleeve bearings miet end 
X8 oîl to balance piston 
X9 oil to shaft seal 

X 10 oil to slide valve pos1t1oning 
X11 oil to shde valve lubncation 
X12 oil to male outlet sleeve be.aring 
X13 oil to fernaJe ouUet sleeve bearing 
X14 oil injectian male rotor

X15 oil injecûon iernaJe rotor 
X 1 7 oil to male outlet roller beanng 
X18 oil to femaJe outlet roller bearing 

FIG. 2.8 OIL SUPPLY FOR INJECTION AND LUBRICATION 
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2.8 REVIEW OF" COMPRESSOR CONNECTIONS 

92.01 

SUCTION 

-0, 

X7P X14 
X15 

X11 

X12 
X13 

XSP 

--, - - EJ DISCHARGE

X12 

Xl5 X14 X10 

compressor type GSL 65 

SUCTION 

0 

X7P X14 X11
X15 

X13 X18 X17 X12 

X15 

compressor types 
GSL 85/125 

X13 X-18 X17 X12 

. - Q OlSCHARGE 

.... � 

XSP 

X4 

X9 

X4 

compressor types GSL 85 to 240 

X1 DISCHARGE TEMPERATURE
X2 DISCHARGE PRESSURE 
X3 SUCTION PRESSURE 
X4 ECONOMIZER MAIN CONNECTION 
XS ECONOMIZER ADDITIONAL CONNECTION 
X6 OIL TO (FE)MALE I NLET BEARINGS 
X7 5TATOR DRAIN 
XS OIL TO MALE BAL:ANCE PISTON 
X901L TO SHAFT SEAL 

P: NORMAU Y PLUGGED 

X15 

compressor types 
GSL 165118(1/240 

X10 OIL TO CAPACITY CONTROL SLIDE VALVE POSITIONING 
X11 OIL TO CAPAC!TYCONTROL SLIDE VALVE LUBRICATION 
X12OIL TO MALE OUTLET SLEEVE BEARING 
X13 OIL TO FEMALE OUTLET SLEEVE BEARING 
X14 OIL INJECTION MALE ROTOR 
X15 OIL INJECTION FEMALE ROTOR 
Xl 6 OIL LEAKAGE: DHAI N Of-· RO l ARY SHA� l Sl:::AL
X17 OIL TO MALE OUTLET ROLLER BEARING 
X18 OIL TO FEMALE OUTLET ROLLER BEARING 

X4 

Compressor Package GSLP Page2.9 

Patrick van Zwam




2.9 TECHNICAL DATA AND LIMITS OF OPERATlON 

COMPRESSOR TYPE GSL65 GSL85 GSL125 GSL165 GSL180 GSL240 GSL480 

Built-in numberin type designation 22 / 26 / 37 / 48 

volume ratio numerical value ( • ) 2.2 / 2.6 / 3.7 / 4.8 

NH3 2.8 / 3.4 / 5.417.6 
Built-in pressure ratio ( - ) 

R22 2.6 / 3.1 / 4.8 / 6.6 

Outer male and female rotor diameter (mm) 163 204 204 255 255 1 255 408 

Rotor tength/diarneter ratio ( • ) 1.70 1.15 1.70 1.15 1.25 1.70 1.70 

Theoretica! displaced volume ("swept volume") at 2950 rpm (m3/h) 627 829 1240 1638 1781 2408 4876. 

Mass of bare compressor (kg) 445 703 794 1247 1270 1370 3900 

Direetion of rotalion Clockwîse, when facing driven end 

Range of stepless capacity control 10 • 100% 

normal 2950 1450 
Male rotor speed (rpm) 

max. 3600 1450 

min. -0_6

Suclion pressure (bar eff.) NH3 8.0/6.21 3,5 I 2.2. 
max. 

R22 8.7 / 6.9 / 4.2 / 2.8 

NH3 -50 
min. UI 

R22 -58.5 C: 

Evaporaling temperature ("C) CQ 

NH3 +21.5/+14.8/+1.7/-7.1 ·;
... max. Cl> R22 +2.2.41 + 15.2 / ..- 1.4 / -7.9 -

-

Actual suction temperature ('C) min. -51 

Discharge pressure (bar ètf.) max. 24.0 

NH3 +58 E 

Condensing temperature ("C) max. '3 R22 +61

Discharge temperature ("C) max. ..,.,93 

Pressure ratio ( - ) max. 18 (arbitrary) 

mln. , .5 .. 
Pressure difference (bar) 

max.. 20 

min_ +37
Oil temperature at compressor inlet ("C) 

+65 max. 

• Swept volume tor type GSL 480 is based on 1450 rpm, which is the practical max. speed tor this type. 

·• This minimum value is valid only for compressor packages with oil injection into the rotor grooves by pressure ditterence.

Mind! The figures, mentioned in the table above apply on'ly to the compressor GSL itself. The operation limitations retated to 
the packages should take precedence of the design limitations of the compressor. For settings of pressure and tempe
ratures safoty devices refer to para9raph 4.14. 
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3. DESCRIPTION AND OPERATION OF THE

COMPRESSOR PACKAGE
GRHSSï:i 
8EllENINCSVOOflSOtAl'T'9ETRIE9SAH�ITUNt: 
t� IWOI.W..4UltlEJ. lnlC$TRUCT1011 

3.1 PRINCIPLE OF OPERATION OF TME COMPRESSOR 
PACKAGE 

Since �orrect operation of the compressor largely depends 
on the mjection of sufficient oil quantities, the functional 
method of operation of the package can be divided into two 
separate systems: the (refrigerant) gas system and the oil 
system. Refer to the basic flow diagrams in figure 3.�.

The (refrigerant) gas system 

The gas drawn trom the evaporator enters the compressor 
package via an inlet device consisting of a suctïon stop 
valve, a suction check valve and a suction gas slrainer, 
which is mounted on top of the compressor. 
After compressfon, the mixture of discharge gas and in
jected oil is fed into an oil separator, in which the oil is 
separated trom the gas and collected. From the oil separ
ator the discharge gas leaves the compressor package to 
the condenser via a dlscharge check valve and a discharge 
stop valve. The separated oil continuates its way to an oil 
cooler in preparation tor re-injection. 

The discharge check valve prevents high pressure gas or 
liquid from the condenser trom entering the oîl separator 
during shui-down. The suction check valve prevents high 
pressure gas trom escaping trom the oil separator via the 
compressor to the evaporator, thus reducing back-spin of 
the compressor after stopping. However, the tatter phe
nomenon may nevertheless occur, depending on the gas

volume present between check valve and compressor inlet. 
In that case a by-pass line, provided with a normally closed 
by-pass valve, will be frtted between the compressor suction 
line and the oil separator (not indicated in fig. 3.1 ). This by
pass valve opens as soon as the package is stopped, so 
that high pressure gas can flow to the suction side in order 
to quickly eliminate the pressure dlfference aaoss the com
pressor. 

The oil system (also refer to paragraph 2.7) 

From the oit separator the oil, of which the temperature is 
lower than and the pressure is equal to those of the dJS
charge gas, flows via an oil cooler and a straîner to an oil 
distribution line. From there the oil is fed to the compressor 
tor injection into the female rotor grooves, to the balance pis
ton and to the electrically driven lubrication oil pump. This 
pump delivers, via a generously main flow oil filter, the oil 
for the lubrication of shafl seal and bearings and tor the h.J
brication/positioning of the capacity control slide valve. 
The excess of the oil pump capacity is returned trom the oil 
discharge manifold to the oil separator via an overflow relief 
valve to regulate the lubrfcating (= pump) pressure. 

The oil line for injection into the rnale rotor grooves is bran
ched trom the top of the oil cooler shelL 

Only if the difference between condensing and evaporating 
pressure (= 6p) is smaller than 1.5 bar, a full-flow (electrîc 
motor driven) oil pump is necessary. 
For this aJtemative oil system, wnlch is only applled under 
certain booster conditions, refer to the bottom picture of tig
ure 3.1_ 

3.2 DESIGN DETAILS OF THE COMPRESSOR PACKAGE 

The detailed lay-out and flow diagram oi the standard com
pressor package is shown in figures 3.2 to 3.5, of which the 
figures 3.2 /3.3 and 3.4/3.S correspond respectively with the 
basic refrigerant and oil flow diagrams as described in para. 
3. 1. The only difference between the figures 3.2 and 3.3
and between 3.4 and 3.5 is the method of oH cooling ap
plied.
According to these flow diagrams the following main parts
of the standard package can be distinguished:

- A standard Grassoscrew compressor GSL (1 ), complete
w1th electric drive motor (2) and flexible coupling (3) with
coupling guard (4). For a detailed description of the com
pressor refer to Chapter 2.

- A servo-motor operated capacity control (EVA, 5)
mounted onto the hydraulic cyl1nder of the compressor.
Refer to para. 3.4 tor detailed information.

- An inlet device, consisting of a suction stop valve (27),
check valve (26) and strainer (25, filtrating rating 100
microns). incorporated i11 one single housing. which is
mounted on top of the compressor on the suction connec
tion.
A small diameter bypass line (blow-down line 24) with
stop valve, fitted across this device, allows the package to 
be de-pressurized by hand, if needed.

• A vertical (primary) oil separator (7), complete with a
spring-loaded pressure safety valve (8), an oil level sight
glass (9) and a500 W heat,ng element (10). In certain
cases a secondary oil separator (100) may have been in
stalled on request of the installer or contractor. For a de
scriptlon of the oil separators refer to para. 3.3.

- A water cooled or refrigerant liquid cooled "shell and tube·
type oil cooler (18b and 18a respectively) in which the
water or retrigerant flows through the tubes and the oil
through the shell around the tubes, guided by a number of
baffles.
From the top of the oil cooler shell the oil line tor degass
ing and injectlon into the male rotor grooves is branched_
In case of water coollng (fig. 3.3 and 3.5) a water flow
regulating vaJve (19b), controlled by the oil temperature in
the oil discharge manifold (21b) may have been provided.
In case of refrigerant liquid cooling (fig. 32 and 3.4) the
oil outlet line may have been provided with a three-way
regulating valve (19a, also controlled by the temperature
in the oîl discharge manlfold), combined with a bypass
line to the oil inlet line.

- A main flow oil filter (20) with pressure drop sensing
switch (20a). The filter consists of à cyllndncal housing
with cover, in which a removable synthetic fibre filter (10 -
15 microns) is mounted. The pressure drop (differential
pressure) sensing switch activates a waming signa! as
soon as the pressure drop across the filter element, due
to pollution, beoomes exoessive.

- A lubricating oil pressure regulator (11 ), mounted onto the
(primary) oil separator, and which allows the oil to pass at
a certain pressure only, thus determining the pressure in
the lubricating system.
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1 . compressor 
2. electric drive motor 
3. oil separator 
4.demistor 
5.oir cooler 
6. oil strainer 
7 _ oil flow orifi ce 
8. oil check valve 
9. oil distribution line 

1 Oa. lubrication oil pump 
1 Ob. full-flow oil pump 

11. oil pump safety relief valve 
12. oil fileer 
13. oil disc:harge manifold 
14. oil pressure regulator (pïlor controlled) 
15. oil injection to male rotor1X14) 
16. oil înjectîon to female rotor (Xl 5) 
17. oil to balance piston of male rotor (X8) 
1 8. oil to male and temale rotor inlet bearrngs (X6) 
19. oil 10 male rotor ouller bearings· (X12) 
20. oll to female rotor outiet bearjngs· (X13) 
21. oil to shalt seal (X9) 
22. oil to cap. contr. slide valve (posi1ionu'\g) (X10) 
23. oil to cap.comr. slide valve (luoncatlon) (X11) 

+ End of oil �ne branched into two separate 
connections on compressor for sleeve and 
roller bearing respecovely 

X-lndications placed between brackets 
correspond wrlh connecrions as per figure on 
page2.8 

FIG. 3.1 BASIC REFRIGERANT AND OIL FLOW DIAGRAMS 
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1, Grassoscrew compressor GSL 

2, electric drive motor 
3. fls'Xiblecouping 
4. coupling guard 
5 . etectrloslidevalve actuator (EVA) 
6. Base frame 
7, primary oll separator 
8. spring·loade.:! pressure safety valve 
9. 01! level sîght glass 

1 O. oil healing element 
11. oll pressure regulator 
12. charging, drein and fsolating valves 
13. oil systern lsolatîng valves 
14. solenoldvalve(p;irt ofitem31) 
15. oil s1rainer 

16a. IUb/icalion oil pump 
17. oil pump safety ralief valve 

1 eb. wa:ter cooled oil cooler 
19b, water flow regulating valve 
20. main llow oîl 'ilter 

20a. pressure drop sensing swltch 
21a. oil d;strlbUlionline 
21 b. oil discharge m anlfold 

22. oil check vaf1111 
23. oil orihce 
24, blow downline 
25. suction gas slrainer 
26. suction chec� valve
27. suction stop valve 
28. dis charge check valve 
29. disêharge stop valve 

30a. econornizer Jl'BSsure gauge 
30b. discharge pressure gauge 
30c. suction pressure gauge 
30d. oil pressure gauge 
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by,pass valve. 
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1 _ GrassoscreN compressor GSL 
2_ ele ctric drivi motor 
3. flexiblecoupll ng
4. coupJing guard 
5. e lectric slid� valve actuator (EVA)
6_ Bc1se frame 
7. primary oil �parator 
8. spring-loadtld pressu/e safety valve 
9, oil level slgrl glass 

10. oil hearing �·ement 
11. oïl pressure regulaIor 
12. cha rging, driin and isolatin g Valves 
t 3. oil system i S>lallng valves 
t 4. solenold val10 (partol item 31) 
15. oil strainer 

16b, lull-flow oil pimp 
17, oil pump safity relief valve 

18b. water coole� oil cooler 
19b, water flow regulaling valve 
20 main flow oilliller 

20<1, pressure drcp sensing switch 
2Jb_ oil dischargE manifold 
22. oil check valie 
23. oil orifice 
24. blow down füe 
25. suction gas wainer 
26. suction check valve 
27. suction stopvalve 
28. dlscharge cl"eck valve 
29. discharge stip valve 

30a. economizer iressure gauge 
30b. dlscharge pressure gauge 
30c. suction pres;ure gauge 
30d. all pressure iauge 
30e. max. dlscha.ge pressure salety switch 
301. min. sucIion pressure safety switch 
30g. min. oil/discnarge dilfereotial pressure 

safety swïtcn (fot sIarting onlyl 
30h. min. oil /dischargedillerential ptessure 

safety swilct-
30i. max. suctio r pressure safety swllch 
30j. max. discha·ge ternperatue salety switch wilh 

built-in dischvge temperature digital raad-out 
30k. rnax. oil tem ler<1ture safety switch wlth 

built-in oil te11peraturedigital read-out 
301. suction tem�erature digital 1ead-out 

30m. injeclion gastemperature digital read-out 
30n. capacity cortrol digital read•ou\ (part-load 

in per�nrag:i of lutl-load capacity) 
31. solenoid vaha conlrolled, servo oparated 

by-pass val1.e 
(not always nesenl) 

50. economizer 11anilold 
t 00. second&ry oil separator with automatic 

lloa t valve fcr oil return 
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- Depending on the operating condi1ions (so, not always):
a solenoid valve controlled, servo-operated (by gas press
ure) by-pass valve (31), mounted in a by-pass line
between oil separator and suction side of the paokage.
When the package is stopped, 1he solenoid valve is en
ergized, causing the by-pass valve to open and the press
ure inside the package to equalize. The minimum
pressure dîfference to open the valVe is 0.2 bar.

- A. pressure gauge and safety switch cabinet. in which
most of the measuring and safety devices (30) of the
package are installed. For more details about these and
other instrumen1s, refer to para. 3.5 •1nstrurnents and
safety devices".

13 12 .,, 
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The necessary stop vaJves (13). check valves {22) and 
small si2ed valves (12) tor îsolating, charging or draJning 
the compressor package or parts of it. 

- An eêonomîzer manifold (50, if present) fitted to the stand
ard economizer connection(s) on the compressor housing
(see also 34 and 35 in figure 2.3). The inlet pipe of this
manifold, which fs to be connecied to the economizer
cooler of the plant, is provjded wfth a stop valve, a check
valve and a strainer.

All components and the interconnecting piping are assem
bied on a solid steel base frame (6). Figure 3.6 shows how 
a complete standard package lookes like in reality. 

1 . oil sep"1-ra1or 
2. eiectrlc drive motor 
3. oil cooler 
4. oll pressure regutaior 
5. oil d,scriarge man,lold 
6. screw oompressor GSL 
7. elèèlTic Slide vaJve actuator 
8. lubrication oil pump 
9. main flow oif filter 

10. ltèxlble couphng w1m safety g\lard 
11 . pressure gauge and safety swrrch cabrne1 
12. conll'OI cabfnet 
13. oil level slghtglass 
, 4. heatir,g element 
15. dlscharge stop valve 
1 � dl schat ge check Il alve 
17, sprîng-loaded pressure safety valve 
18. by-pass valve. 
1 9. ,niet device� 

suction s10p valve 
suCl>On check valve 
suctîon strainer 

20. on straîner 
21. gas P(essure equalrzlng line 

FIG. 3.6 COMPONENT IDENTIFICATION OF STANDARD PACKAGE GSLP 
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3.3 otl SEPARATOR{S) 

Separation of the ei! trom the discharge gas of the com
pressor takes place in one or two oil separators. 

In cases 1n which it does not matter that a slight quantrty of 
oil enters the refrigeration system with the discharge gas, 
only the primary oil separator is used. This separator is a 
vertical pressure vessel of large volume, in whîch the gas 
flow undergoes such changes in velocity and direction that 
heavier drops of oil are thrown out and drip downwards. 
Any smaller drops of oil are retained in a steel fibre filter ele
ment (demistor) prior to the gas leaving the oil separator. 

The separated oil is collectec at the bottom of the separ
ator, which also acts as oil sump of the package. For inspec
tion of the oil level an or! level sight glass îs fitted. A heating 
element in the bottom part of the separator ensures that the 
oil ternperature is maJntained at the desired level during 
standstill of the package. 

In refrigeration systems requiring the oil carry-over to be mi
nimized, a secondary oil separator is installed behind the pri
mary oil separator (see flow diagrams, fig. 3.2 to 3.5). Thls 
secondary oil separator consists of a divided cylindrical 
vessel in which a removable coalesceing element is fitted. 
The separated oil, after reaching a certain level, is returned 
under discharge pressure via an automatic float vaJve to 
the male rotor oil injection line of the compressor. 

3.4 ELECTRIC CAPACITV CONTROL ADJUSTING 
DEVICE 

GENERAL 

To operate the capacrty control regulatrng shaft of the com· 
presser (see fig. 2.6) manually (by push-buttons) or auto
matically (by the control system of the installation), a simple 
and reliable electric adjusting device, called the "Electrical 
slide Valve Actuator" (EVA) is used. This is a standard 
accessory, factory-mounted on and ln line with the hydraulic 
cylinder of the compressor as shown in fig. 3.6. 
Apart trom two different position indfcators (explained 
further on), there is only one type and size of this device 
available, suitabfe tor all compressor types and for all 
existing built-in volume ratios. 

DESCRIPTION OF STANDAAD DEVICE 

Fig. 3.7 A represents a longitudinal section of the electric 
slide valve actuator. lt consists of a small reversible electric 
motor {9) with brake mechanism (8) and speed reductor (4) 
which drives in either directton a central output shaft (11) 
and a cam post (7), all mounted inside an aluminium 
housing (10), which on lts turn, is bolted by means of an 
intermediate bush (3) to a disc on the hydraulic cytinder of 
the compressor, so that the output shaft is coupled via a 
carrier pin (2) in line with the compressor regulating shaft 
(1 ). 

When the capacity controJ slide valve inside the compressor 
has reached either its fuil load {max. capacity) or minimum 
laad {min. capacity) position, the adjusting motor is stopped 
automatically by means of two micro limit switches (6), 
mounted on a adjustîng plate inside the housing and each 

of them activated by one of the two cams (5), fitted around 
the cam post (7). The minimum capacity limit switch (th�t is 
the second switch seen from below) has a twofold funct1on; 
H also serves to prevent the compressor-motor from being 
started as long as the capacity control mechanism is noi yet 
in its minimum position. See also electric wiring diagram in 
Paragraph 3.6. 

top view of indicator 

30 turns indicator 62 turns lndîcator 
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FIG. 3.7A ELECTRIC SLICE VALVE ACTUATOR 
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FIG. 3.78 PART-LOAO REFRIGERATING CAPACITY 

Bolh the min and max. capacity limit switch may also be 
used to indicate, by two signa! lamps, whe1her lhe capacity 
control adjustmg device is e1ther mo11ing to min. or max.

capacity (one of lhe signa! lamps on) or is stanoing shit
(bo1h lamps off).
The free end of 1he cam post is provided w1th an 1nd1cator • 
pointer (13) on a scale (12) ·, vislble from the outslde 
through a s1ght glass in the end faoe of the housing and Indi• 
callng the number of revolutlons completed by the output 
shaft (and thus by the regulallng shah et the oompressor) 
from the m1nImum lead posIhon of the shde vaJve 1ns1de the 
compressor. corresponding with the zero position of the 
pointer. When the sllde valve 1s at ,ts maximum lead (fully
closed end stop) posilion, the pointer has not necessanly 
reached the end of the scale but ,s somewhNe in-hetweQn, 
depending on compressor type and built-an volume ·atio.
The reason 1s. that !here are only two standard pos1t1on mdI 
�tors ava1lable with a scale ranging from O to 30 (pnnted 

mbcrs O 10. 20 and 30) ano from O to 62 (onn.ed num
bers 0, 15, 30, 45 and 62) revolut1ons respect111ely 

Refer to the graph in figure 3.7B whIch represents U,e rela-
11on between the varrous scale readings in revolutions, the li
nea• displacement (pos1llon) of the slide valve and lhe 
correspondtng refrigerat1ng capac1ty. bo!h expressed in per
centage of full-laad 
Fc· exa:note: A compressor model GSL240 with built-in vol
ume ratio of 3.7 only neeos 38 ol the 62 revolutions avail, 
able on the indicator to move frorn minimum to maximum 
capacny. So aocord1ng to figure 3.78. al 50% slide valve po
s111on (=48",., capacny) !he indicator pointer will show about 
19 and not 31 = 50% of 62. 
OPTIONAL COMPONENl S (refer to figure 3.8A. overleaf}

The standard eleclrtc shde valve actuator may have been 
completed with hP. following opt1onal supplemen1s· 
- Up 10 three extra mîcro :.w1tches with correspo11ding ad

JUStable cams, htted on top of the standard limit switches

92.01 Compressor Package GSLP Page 3.9 

Patrick van Zwam




outpu� shaft 

potentiometer (optional) 
terminal strip 

1-/---'==.ir-i+--, ot potentîometer 

terminal strip of 
electric motor and 
micro switches 

--+++--,-ii:-+--extra micro switch 
nr==r,=î:S:;��ITTITT and cam (optional) 

FIG. 3.8A SUPPLEMENT$ FOR ELECTRIC 

SLICE VALVE ACTUATOR 

and cams respectively. These micro switch and cam com
blnations can be used for any switch purpose in the instal
lation in dependence on the actuaJ (part-laad) capacity of 
the compressor in question. 

- Only one extra micro switch in combination with a poten
tiometer (see fig. 3.8A). The potentiometer is usèd tor
remote electric indïcation (analog or digital read-out) of
the position of any part of the capacity control mechanism
or the corresponding actual refrigeratîng capacity. lt is
mounted on the free end of the cam post instead of the
pointer plus scale.
So, in this case the standard "mechanica!" indicator is not
available any more.

ELECTRIC WIRING 

Inside the housing (10) in fig. 3.7 Aa terminal strip is fitted, 
which is factory wired to the standard limit switches and ad
justing motor. Fig. 3.88 shows this terminal strip and the in
ternal electric wîring diagram. In principle aJI external wiring 
remains to be carried out by the installer in the field. Only in 
case the package is provided with a control cabinet all the 
electric wiring has been done by the manufacturer accord
ing to the wiring diagram in Paragraph 3.6. 

3.5 INSTRUMENTS AND SAFETY OEVICES 

The standard compressor package is equipped with a num
ber of in.,c:truments and safety devices as shown in the flow

diagrams of figures 3.2 to 3.5. Their purpose is to check the 
correct operation of the package according to the system 
design conditions and to protect the compressor and pack
age against malfuncUoning or even breakdown it some
where abnormal operating conditions arïse. 

extemal actuator wiring 
wiring 
�----t-1 001----------, 

2 0 @1-----

a =min.limit switch 
5 © © r--�-- b = max. limît swîtch

C = capacîtor (9+4-uF for 50Hz. 
I'?> o. 9uF for 60Hz)

6 -.::::, v M = reversible electric motor
{115V/0.65A) 

L = coil lor brake mechanism 

FIG. 3.8B INTERNAL WIRING DIAGRAM 

OF SLIDE VALVE ACTUATOR 

The following measuring devices are installed: 

- Three pressure gauges tor suction pressure (30c), dis
charge pressure (30b) and lubricating {: pump) oil press
ure (30d) respectively. These pressure gauges are
grouped logether behind a window inside a closed
cabinet sîtuated on the package front sïde. lf the package
js equipped with an economizer manifold (50), the cabinet
contains an additional pressure gauge (30a).

- Three digital read-outs (301, 30j & 30k) to indicate the ac
tual (superheated) suction temperature, the discharge
temperature and the oil temperature downstream the oil
cooler respectîvely. lf the package is equipped with an
economizer manifold (50), an additional digital; read-out
(30m} is provided to indicate the actual injection gas tem
perature.
The oil and discharge temperature digital read-out form
part of the max. oil and max. discharge temperature
safety switch respectîvely. See also further on under
safety devices.
The suction and injection temperature read-out are separ-
ate devices with their own sensing elements fitted via a
sealed connector insîde the relevant lînes.

• A digital read-out (30n) to indicate the aciual (part-laad)
capacity in percentage of the full-laad capacity.

• An oil level sight glass (9) on the oll separator to check
whether the proper arnount of oil is available inside the
separator.

The following safety devices are installed: 

- An electronic "max. discharge temperature" safety switch
(30j) which can be set at values between O and 100 ·c_

This safety switch incorporates a dlgital read-out to indi-
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PRESSURE GAUGE AND SAFETY SWITCH ARRANGEMENT IN INSTRUMENT CABINET OF THE GSLP - PACKAGE 
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cate the actual discharge temperature; by pressing a but
ton on the front side of the read-out the set value of the 
safety switch will be shoWn. The safety sw1tch is control
led by its temperature, sensing element fltted via a sealed 
connector inside the discharge line close to the discharge 
connection of the compressor. The discharge temperature 
safety switch constitutes the most important protection of 
the compressor, because deviations trom the norrnal oper
ating conditions (such as shortage of 011, toa high an oil 
temperature, too high a pressure ratio, excessive super
heatfng of the suction gas) are always leadîng immedi
ately to a considerable rise of the discharge tempe,ature. 

- An electronic Mmaximum oil temperaturen safety switch
{30k) which guards the temperature of the oil leaving the
oil cooler and can be set to a value between 0 and 65 ·c,

This safety switch also incorporates a digital read-out to
indlcate the actual oil temperature; by pressing a button
on the front side of the read-out the set valt.Je of the safety
switch will be shown.
The temperature sensing element is fitted via a sealed
connector inside the oil discharge rnanifold.

- A Mmax. discharge pressure� safety switch (30e) which
protects the package and plant against a discharge press
ure beyond the desigri conditions or operating llmits.

- A "min. suction pressure� safety switcn (30f) which pro
tects the. package and plant against suction pressure
below the design conditlons or operatlng limits.

- A "max. suction pressure" safety switch (30i) which pro
tects the compressor agalnst excessive internal groove
end pressure due to a high suction pressure in combina
tion with the built-in pressure ratio of the compressor. lt
also keeps the compressor capacity control in the "min.
capacity"-position durîng starting of the package in a sys
tem with high pressure on the suction side.

- A "min. discharge/oii differential pressure" safety switch
(30h) which protects the compressor against running with
insufficient lubricatlng oil supply to bearings, capacity con
trol. slide valve and shaft seal.

- A second •min. discharge/oil differentîal pressure" safety
switch (30g) whlch prevents the compressor drive motor
trom being started until sufficient lubricating oil pressure
has been built up by the lubrication (16a in fig. 3.2 and
3.3) or full-flow (1 Gb in fig. 3.4 and 3.5) oil pump. So, this
safety switch is only of importance during starting of the
pacl<age.

- A spring-loaded pressure safety valve (8) on the oil .separ
ator, which protects the package under any circumstan
ces against excessive pressure built-up. The valve is
factory-adjusted at 21.5 bar(e) and sealed.

- A pressure drop sensing switch (20a) fitted on the main
flow oil filter, to prov1de for a visiblé and/or an audible
warning signa! when the filter is clogging (pressure dif
ference has reached i bar).

All safety devices, wlth the exception of the spring-loaded 
pressure safety valve and the pressure·drop sensing switch, 
are mounted inside a closed cabinet on the package front 
side as per fig. 3.9, which also contains ali pressure 

gauges. In case a control cabinet has been delivered With 
the package as wel!, the temperature safety switches, all 
temperature measuring devices and capacity indicator are 
located inside this control cabinet. 
The safety switches are to be incorporated in the control cur
rent circuit of the package in such a way that the compres
sor stops as soon as one of the switches is actuated due to 
an unsafe condition (reter also to the next paragraph 3.6). 

3.6 OPERATION OF'THE STANDARD CONTROL 

CURRENT CIRCUIT. 

General 

As the trouble-free operation of the compressor depends in 
particular on the injection of the correct quantl'ty of oil into 
1he rotor grooves and an adequate lubricating oil pressure 
for the bearings, slide valve and shaft seal, the operational 
sequence of the safety switches in the control current wiring 
diagram is such, that the compressor can start and remain 
in operation only, when the oil system works properly. 
Therefore sufficient lubricating oil pressure should have 
been built-up before the compressor can be started. 
To ensure easy starting of the electric drive motor during 
compressor start-up, the capaclty control slide valve must 
be in its "minimum''-position and the by-pass va!ve between 
suction and discharge (if present) should be o.pen. 
When the package is at standstill, the healing element in 
the oil separator shoutd be operating; its task is to keep the 
viscosity of the oil low enough and to prevent, as much as 
possible, the refrigerant from dissolving in the oil. 

The foregoing conditions are met by the control current wir
ïng diagram shown in fig. 3.9. This control current circuit 
comprises the following safety switches: 

- Therrnal protection of compressor drive motor (F1) and
automatic thermal protection of oil pump motor (F2);

, •. Max. discharge pressure safety switch (S5), min. suction 
pressure safety switch (86) and max. suction pressure 
safety switch (S3); 

- Min. differential pressure safety switch between oil and
discliarge pressure (S13) whîch prevents the compressor
drive motor frorn be1ng started until sufficient lubricating
oit pressure has been built-up by the ,lubrication or full
flow oil pump. So this safety switch Is only of importance
during starting;

- Min. dîfferential pressure safety switch between oil and
discharge pressure {S4) to ensure sufficient lubricating
and injection oil pressure after the starting period;

- Max. oil and max. discharge temperature safety switch
(S7 and S8 respectively);

- Pressure drop sensing switch (S9) on main flow oil filter;

- Max. and rnin. lrmit switch (S 16 and S 17) of the capacity
control slide valve actuator.

Starting the package 

When the compressor package is at standstill and the main 
switch S1 Mis closed, the capacity control slidê valve actua
tor moves automatically to the position �minimum capacity". 
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c, Capacitor tor capacity control adjustïng motor 

El Heaóng elemem 

F1 Thermal protectîon of compressor drive motor 
F2 Au10malic protection of oîl pump motor 

F3-4-5 Fuse protection ot compressor drive motor 
FG-7-8 Fuse protection ol main power control cábinet 1) 

F 10 Automatic protection of conrrol cabinet 
F14-F15 Fuse protection oftransformer 

H10 Oil pressure lor bearing lubrication too low 
·H 11 Sucnon pressure too high 
H 12 Oil pressure too low 
H13 Oil pump moto, overloaded 
H 14 Compressor drive motor overloaded 
H 15 Oischarge temperature too high 
H16 Oil temperarure 100 high 
H 17 Suction pressl!re toe low 
H18 Discharge pressure·too high 
H19 Pressure dffference over main flow oil lilter 100 high 
H20 Package in ope,ation 
H21 Oil pump in operation 

K1M Auxiliary starting relay otcompresscr drive motor 
K2M Starting relay o f  oil pump motor 
K1T Time lag relay (15- 300 sec.) 
K2T Tîme lag relay (15 -,300 sec.) 

K10A Aw<iliary relay tor resetting of protectlons 
K 11 A Ai..!xîhary relay for KH 
K 12A Auxlliary relay for S3 

K 13A Auxiliary relay tor S3 
K 14A Auxihary relay lor 'S3 
K15A Auxiliary relay fot SA 
K 16A Auxiliazy re lay for failures 
K17A Auxîllary relay for•mimmum capacity" 
K18A Auxiliazyrelay/orK1M 

M1 Compressor drive motor 1) 
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FIG. 3.11 MAIN POWER SUPPLY 

M2 Oil pump motor 
M3 Capacîty conrrol adjusting motor 

P1 Service hour counrer 1) 
PM Potentiometer 1) 

a, Main switch power supply 1) 
02 Slatting equIpmentcompressor dove motor 1) 

S1 M Main switch comrol cal>inet 
S3 Maximum suction pressure salety switch 
S4 Min. oil/d1scharge dîfferential pressure salety switch 
SS Maximum dIscharge pressure safety switch 
S6 Minimum suction pressure safety switch 
S7 Maxrmum oil temperarure safety switch and 1emperature 1nd1ca10r 
S8 Maximum discharge temperature safety swltch and 1emperarure indicator 
S9 Pressure drop sensing switch on main fiow oll filter 

S 1 o Push button "Package stop/reset" 
s, 1 Push bunon "Paekage star!'" 
S13 Min. oiVdischarge diff .. pressure saiety switch (during statting only) 
S14 Push button "Minimum capacity� 
S15 Push button "Maximum capac1ty" 
S16 limit switch maximum capacity 
S17 Limit switch minimum capacity 
SJS Extra switch of capacity control 1) 
S 19 Ext.ra switch of capacity controf ') 
s20 Extra switch ofcapacity conttol 1) 
S21 Selector switch "handiautomaóc" lor capacity conrrol 
S22 Selector switch ·hand/automatic" lor starting and stopping 
S24 AuJ. capac11y controller/motor curreni lim1ting unit') 
S25 -Suctîon cemperature indicator 
S26 Capaciry control Indicator 1) 

TR1 Transtormer(220V111SV) 
TR2 Currenr transformer (pan of S24) 
TT I S,::r1->i119 t>ull.l' uf Oil rcmpcnnurc 
TT2 Sensing bulb of d1scha1ge temperarure 
TT3 Sensing bulb of suction temperature 

U 1 Soleno1d pilo, val\le of by-pass valve· 

1
) if present 
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Oonsequently refay K17 A {line 17) is energized and ils con
tact K17 A in line 13 cfoses. 
By pressing stop/reset button S10, relay Kt0A (line 1) is en
-ergized and energizes on its turn relays K11A, K14A, and 
K1 SA in lin-e 3, 6 and 7 respectlvely; théir contacts in line 8 
will close and signaJ lamp Ht 0 ("Bearing Jubrication too 
low") în line 4 goes out. 
As all safety switches in lîne 9 are normally closed (includ
ing S7 and S8, but only when the power suppfy is switched 
on) relay Kt GA becomes energized as welf and its contact 
in lfne 13 closes. 
The compressor package can now be started by pressing 
button S11 (fine 14), causing the oil pump motor relay K2M 
and time lag relay KH to be energized. Also signal lamp 
H21 (oll pump in operation) lfgh1s up. Three contacts of 
K2M in line 19 wlll switch on the oil pump motor and an
other contact K2M (fine 15} shunts start button S11, sa that 
the latter can naw be released. 
- , the oil pump is in operation lubricatîng oil pressure will
� built-up, causing the differenttal pressure switch S13
{line 15) to close and compressor drive motor refay Kt M, au
xiliary relay K18A and time lag relay K2T to be energized.
Also signa! lamp H20 ("Package in operation") lights up and
the service hours counter Pt starts running.

One of the contacts of K1 M in line 16 will switch on the com
pressor drive motor via a motor star/delta switch Q2 {if pres
ent) in fine 19; a second contact K1 M (fine 2) switches off 
the heating element E1 and de-energizes the solenoid pilot 
valve Y1 of the by-pass valve (by-passvalve closes) and a 
third contact K1M shunts contact K17A (line 13). By open• 
ing a fourth contact K1 M in line 14, time lag refay K1 T is de
energized, causfng relay K11 A (via contact K1T in line 3) to 
remain energized. 
Contact K1M (line 14) shoufd open within 80 seconds after 
time lag relay K1T has been energized (therefore sufficient 
lubricating oif pressvre should have been built up) otherwise 
the compressor dnve motor will stop (contact K11A in line 8 
opens). 

imuttaneously with starting relay K1 M auxiliary relay K18A 
,., energized. Two contacts of aux. relay K18A shunts con• 
tact K1T (line 3) and differential pressure switch S13 (line 
15) respectively and by closing a third contact K18A in line
5, the maximum suction pressure safety switch S3 becomes
operative.
The two remaining contacts K18A in fine 17 closes, causing
the automatic capacity controller/compressor ddve rnotor
current limiting unit S24 (if present) to become operative.
Also simultaneously with starting relay K1 M time lag relay
K2T is energized. Contact K2T (line 7) opens 30 seconds
after time lag relay K2T has been energrzed, so that the dif
ferential pressure safety switch S4 in line 7 becomes opera
tive.
Dlfferential pressure safety switéh S4 closes as soon as a
sufficient pressure difference between oil pressure and dis
charge pressure has been built up, whereby a new current
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circuit is tormed. This current circuit enabfes to open con• 
taci K2T in line 7 approx. 30 seconds after time lag relay 
K2T has been energized without the compressor drive 
motor being stopped (contact K1 SA in line 8 opens). 

As the package is operating now, max. suction pressure 
safety switch S3 (llne 5) wïll close as a result of the rapid fall 
in suction pressure and will energize auxiliary relay K12A, 
causing the capaclty çontrol to become operative (contact 
K12A in fine 17 opens}. 

Capacity control of the compressor 

As soon as the suction pressure has tallen below the value 
preset on the rnax. suction pressure safety switch, the refrîg
erating capacity can be adapted steplessly to the required 
cooling lead by means of the slide valve actuator on lhe 
compressor. The adjusting motor of this slide valve actuator 
{line 17) may be actuated rnanually by two push buttons 
S14 and S15, which can be selected by selecter switch S21 
included in the control current wiring diagram. In the reverse 
position otselector switch S21, the adjusting motor is actu
ated by the pilot switch of an automatic capacity control
ler/compressor drive motor current limiting unit S24 (if 
present). 
In this way it is possible to set the capacity control slide 
valve into any given position between minïmum and maxi
mum capacity. 

When the capacity controf slide valve reaches its minimum 
or maximum position, the adjusting motor is sw1tched off by 
limil switches SH or S16 respectively, !ocated In the slide 
valve actuator housing. 

For remote electric indication of the position ot the capacity 
controf slide valve, a potentiometer (if present) mounted in
side the sfide valve actuator and an indicator S26 (if pres
ent) can be included In the control current circuit. 

Furthermore, extra micro switches (if present) S18, S19 and 
S20 (if present; line 18) can be mounted in the actuator 
housing to serve any switch purpose in the installaUOn de
pending on the actual (part-lead) capacity of the com
pressor invo1ved. 

Stopping the package 

The package is stopped by pressing button S10, in which 
event auxiliary sta.rting relays K18A, K1 Mand K2M and 
time lag relays K1T and K2T are released. All contacts of 
these refays return again to their lnitial position; consequent
ly the neating element becomes operative again, the sole
noid pilot valve is energized (by-pass valve opens) and the 
adjustîng motor of the capacity control slïde valve actuator 
automatically moves back to the minimum position. 

The package automatically stops when unsafe conditions 
arlse and in which case one of the aforement1oned safety 
switches or thermal protections become operative. Any un
safe condition is indicated by one of the signaf (warning) 
lig hts (H1 0 - H19) included in the contro( current circuit. 
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4. INSTALLATION AND CONNECTING UP OF THE

COMPRESSOR PACKAGE
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4.1 GENERAL 

This chapter contains instructions for the proper installatlon 
of Grassoscrew compressor packages. 8efore thé package 
is ready for commissioning and initial start up, the following 
must be completed In the order given: 

4..2 START-UP SERVICE OUTLI NE 

1. The package is to be teveled securely, anchored to
the foundation and grouted according to para. 4.4 in
order to assure stability of the coupling alignment as
in paragraph 4.7.

2. All refrigeration piping is to be completed as in para.
4.6. Relief valves are to be properly vented.

3. The water pîping Is to be completed wi1h the water
valve installed for water cooled packages as in para.
4.6,

4. The system and the compressor package are to be
pressure tested tor leaks as in para 4.9-

5. The system is to be evacuated to remove air and rr,ois
ture as ln para. 4.10.

6. The coupl!ng is to be aligned within the specifîcations
in para. 4.7.

7. The electrical wiring is to be completed as per wiring
diagrams. Do not energize the compressor control
cabinet until oll is added or the oil heater is discon
nected.

8. The compressor is to be filled with thé correct type
and amount of lubricating oil as in para. 4.11.

9. The oil is to be warmed up as in para. 4.12.

10. The control cabînet rs to be energized to check the safe
ty switches and the capacity controf as in para. 4.14,

� 1. The direction of rotation of the motor is to be checked 
as in para. 4.16. 

12. The electric valve actuator is to be checked as in para-
graph 4.15.

The Supplier-Representatîve will supervise the following 
with customer: 

1. Check the genera! installation.

2. Check the coupting alignment.

3. Check the electrical safety controls.

4. Check capacity contro1 actuator adjustment.

5. Start the compressor for the first time and adjust all the
packages valves and controls.

6. Explafn compressor ope.aüon to the operating personnel.

4.3 RECEIPT OF THE PACKAGE 

1mmediately on arrival of the Grassoscrew compressor pack
_,e unpack all the crates and boxes and check the items 

against shipping lists for any possible shortages. Examine 

the compressor, package components and loose items tor 
possible darnage in transit. Notify the carrier ot any short
ages or damages and enter the approprlate claim with them. 
Prior to despatch frorn the works the package has been 
charged with dry nitrogen: therefore all stop valves are 
closed and all flanged connections are sealed wlth a blind 
plate and gasket between flange and counlerflange. 

fn order to prevent penetration of moisture and impurities, it 
is recommended to leave the nitrogen charge in the pack
age untîl ît is installed. Also the plastic covers on the stop 
valves should be kept in posftion. lf the package should be 
stored, il must be kept at all times in a dry locanon to pre
vent corrosion damage. lf1he package is to stored tor a pro
longed period of time, the unit should be checked 
occassional!y that the holding charge of dry nitrogen re
mains above atmospheric pressure. Thîs will prevent corro
sion from any molsture that might enter the compressor 
package. 

4.4 FOUNDATION REQUIREMENTS 

The compressor package can be mounted and secured to 
any hard rigid and level surface which is adequate to sup
port the weight of the package. Since the screw compressor 
is a relatively vibration free rotary machine, it does not have 
to be mounted on an ïnertia bloci<. (heavy foundation) or pad. 
In m1.Jltlple machine installation of 350 HP (250 kW input 
power) or larger or in locations with excessive floor vibration 
of external soureé, it may be necessary to mount the pack
age on an inertia bleek or pad and îsolate the package and 
pad frorn the floor. 
To carry out installation, testing and future servîcing, sutfi
cient space around 1he package should be available. 

4.5 INSTALLATION OF THE PACKAGE 

Check the foundation anchor bolts spacings with the hole 
spacings in the package frame base. 

Lift the package by placing slings at each hoisling eye of 
the steel base frame. Use spreader bars or timber under the 
slings to prevent damage to the pfping and components .. Do 
not sling trom the pipework, the inlet device or the eyebolt 
holes in the motor. Eyebolts have been provided for liftlng 
component pîeces only and not the entire package. 

lf the mounting surface îs not level, use shims under the 
frame to distrîbute the weight evenly over the entire frame. 
Any gross dîstortion of the frame when the anchor beits are 
tightened will complicate the alignment of the coupling. 
Do not grout the package frame to the foundation at thîs 
stage. Groutrng with an expanding grout around the entire 
base is necessary after the refrigerant p1ping is connected 
and 1he compressor and motor are roughly aligned (approxi
mately 1 mm) total indicating reading). The grouting will then 
minimize any base deflect,ons that may affect the coupling 
a11gnrmm1. 

4.6 CONNECTING THE (PACKAGE} SYSTEM PIPING 

The size and location of the 1efrîgerant suction, discharge, 
econornizer and water conriectîons, can be tound on the 
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dimensional drawing supplied with each package. For stan� 
dard packages, the location of connections is given in fig. 
3.6 "Component identification drawing of standard package"_ 
The suction line and discharge line should be înstalled and 
supported such that there is no raad exerted on the com
pressor body or the oiJ separator from either statie farces or 
vîbration. 
ExtemaJ farces trom the piping can distort the coupling àlign
ment and cause major bearing and shaft seal problems. 

Refr!geratiog system iînes· 

Before installing sucti.on and discharge line, remove 1he 
plastic protection cap of the suction and discharge stop 
valye and inspect the stop Valve connections as well as the 
lines themselves tor the presence of dirt. 
The lines can be welded direct onto the welding ends of the 
stop valves; the stop valves need not therefore be disas
sembled. Prior to welding, the stop valves should be op
ened entirely and then closed one full turn. 

CAUTION! 

In order to prevent the possîbility of any /iquid carry-over, 
the plant in which the Grassoscrew compressor package is 
to be insta/led, should meet the same requirements as if it 
has been designed to operate with a reciprocating com
pressor (package). 

4.7 MOUNTING AND CHECKING COUPLING 

In genera! the package will be supplied complete with a 
drive motor which is connected to the compressor by 
means of a double flexîble coupling. But, to prevent damage 
to the compressor and drive during transport, the intermedi
ate elastic elements of the coupllng are shipped unassem
bled and packed together with the package. 
This symmetrically constructed all-steel coupling (shown in 

fig. 4.1) consists of two flanges (1 and 7), two stainless 
steel plate packs (3) and a spacer (6). The steel pack is an 
integral assembly consisting of individual plates and bush
ings. captured by retalner rings (4). Since all junction points 
are built up this way, the platè pack represents a compact 
unit. 

The shaft ends of both compressor and motor are equipped 
with a coupling flange. Although the motor and compressor 
shaft have been aligned in the works misallgnment might 
have occured due to deformation of the base frame during 
iransport and fnstallatîon. Therefore it is recomrnended to 
check the alignment once more pdor to reinstallation of the 
intermediate elastic elements. 

The alignment procedure described hereafter incorporates 
also procedure steps for reinstalling the electric motor in the 
case the compressor drive motor might have been moved 
for servicing or replacemenl 

IMPORTANT 

The oompressor and compressor drive motor is suppfied 
/eveled and secured to the package base frame with high 
grade tasteners. Do not loosen the bolts or disturb the com
pressor and motor. Tïghten the compressor and e/ectrïc 
motor mounting bolts as they may have /oosened in ship
ment. 

A) PREPARATION FOR ALIGNMENT

- The compressor package should be leveled and securely
anchored without base distortion as in para 4.4.

- Check to make sure the motor feet and the package
mounting pàds are free of dirt and burrs.

- Cfean motor shaft and compressor shaft coupling flanges
and the coupling elements as Well.

1. compressor coupling f[ange 
2. htted bolt 
3. plate pack 
4. ring pack 
S. locknur 
6. spacer 
7. motor coupling ftange 

FIG. 4.1 DOUBLE FLEXIBLE COUPLING 
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- Have available the following (measuring) tools;
- clean feeler gauges trom 0.025 mm to 0.5 mm
- two dlal indicators with attachments and indicator jig (see

fig. 4.2) 
- a straight edge
- a crow bar or streng lever to lift the drive motor
- shims with various thicknesses
- (metric) spanners

8) MOTOR AXIS ALIGNMENT (only if electric motor have
been recovered after servicing or replacement)

1} Ternporarily place the elëctrîc motor onto the base
frame and move the motor to the compressor shaft
end until the distance between both shaft ends is
about 100 or 140 mm, depending on used coupling
size.

2) Using a straight edge, roughly align motor axis with
the compressor axis and finally check and/or correct
the shafts interspace.

3) Note the axis level drfference between the shafts of
compressor and motor. This difference shows the
total shim spacing between motor feet and base
frame.

4) To facifitate easy alignment ensure that the motor
shaft is lower than the compressor shaft (so that
height increases are possible with shims}.

5) Remove the motor.

6) Press the motor coupling flange onto the motor shaft
end until the end façes of motor shaft and coupling
are flush.

1--0 2--

s 

C} PRELIMINAAY ALJGNMENT
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7) Definitely place the motor onto the base frame and
securely align the coupling so as described hereaf!er
in the final alignment procedure.

8) Mount the steel plate packs with spacer inbetween in
such a way that the bolt holes are aligned opposite
the recesses.
Assembling rule: Always fit the rfng packs (4 in fig.
4.1) onto the flanged parts.

9) Tlghten up all coupling fasteners as glven in Table
(4.1 ), install the coupling guard only after motor rota
tion check and proceed with Paragraph 4.9 KPackage
pressure test.

D) FINAL ALIGNMENT

a) Refer to figure 4.2 mount the cleaned spacer without
the plate packs onto the motor coupling flange and
tightened bolts.

b) Clean the plane flange surface and the hub of the
compressor coupling.

c) Agaîn refering to figure 4.2 attach the concentricity dial
indicator secure1y to the compressor coupling hub
using a dia! indicator jig. Move the dia! indicator to
zero degrees (top position of hub) and set indicator to
zero. Check attachment of the indicator by rotating
the shatts of compressor and motor tögether 360 de
g rees or one revolution. lf the dia! reading should not
return to zero check the indicator jig mountlrig.

d) IMPORTANT 

The maximum allowable coupling concentricity and 

aauutadty misalignmeat is o os mm (total indicator 
reading/ 

3 

1. concent11ctty m,salignment dral 
indicator 

2. lndIca10r mounung Jlg 
3. electr1c motor c:oupüng flange 
4. angularity misaJignmentdlal 

,nri,cator (în erevation and planj 
5. compressor coupl,ng fl.inge 

D � indicator plungerdrc1e diameter 

FIG. 4.2 ALIGNMENT ARRANGEMENT 
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e) When making shim changes, use a small number
thick shims rather than a large number of thin shims
to prevent excessive compression of the shim packs
when the mounting bolts are tightened.

f) When making shim changes, change and secure one
foot at a time. Tighten the bolt only enough to prevent
the motor moving about while making shîm changes.

g) Whenever shims are changed and the motor is
moved, the mounting bolts should be tightened
evenly and cross wards. This minimizes misalignrnent
caused by the motor sMttng when tightening the beits
and by the motor pads not being level.

h) Ro1ate both the compressor shaft and motor shaft
together in 90" or quarter turn steps and record each
indicator reading at each quarter step. Turn bath hubs
together ensures that readings are recorded at the
same point at each hub eliminating the effect of any ir
regularities on the rims or faces of the hubs.

i) To check the angularity misa/1gnment the use of a
gauged inside caliper is recommended as shown in fig.
4.2. To check the angularity misaJignment at least four
check points are to be made in go· or quarter turn steps
eg on top (0"), so·. bottom (180") and 210·.

j) The angularity in elevation misalignment trom 0.00 mm
at o· {tqp level) to -0.15 mm at 180" (bottom level} indi
cates that the rear of the motor is higher than the front in
relation to the compressor. The total indicator reading is
0.15 mm.

k) Calculate the distance to move the motor feet as fo�
lows:
0 (refer to fig. 4.2) measure the angularity indicator plunger circle

:diameter D (for example 150 mm.

0 measure the distance between the front and rear motor
mountin9 balts (be L), tor example 750 mm.

0 the angularity as measured in j) above be M.

0 thickness 10 be added or removed be S.

Now the shim thi�ness to be added or removed can be
calculated as fellows:

LM 
D 

750X0.15 

150 
=0.75 MM 

Remove 0.75 rnrn of shim trom the rear motor feet and 
tighten the motor beits. 

!) Recheck the angularity misalignment as in steps. h) to k). 

m) The concentricity rnisalignrnent from 0.00 mm at point
go· to 0_20 mm at point 270' indicates that the motor
is lower than the compressor. The total indicator read
ing is 0.20 mm.

n) The distance to move the motor feet is half of the con
centricity misalignment trom m) above; this is 0.1 0 mm

o) Add 0.10 mm of shim to each of the tour motor feet
and tighten the mounting bofts.

p) Recheck the concentrîcfty misalignment

q) The angularity in plan misalignment (motor displaced
clockw1se or counterclockwise in relation to the com
pressor) can be checked with the procedure for angu
larity in elevation m1salignment and calculate with the
same formula, except, "M" represents the angularity
in plan misalignment and "S" is the distance the motor
feet have to be moved trom side to side.

r) Tighten the motor .mounting beits.

s) Recheck the angularity in plan misalignment.

t} Recheck the concentricity in plan mlsalignmenl

u) Reverse the checking procedure by adjusting the diaJ 
indicator to zero at point 180. (bottom).

v) Check the spacing between motor shaft and compressor
shaft to make sure there is sufficient room to accept the
coupling spacer. Thïs should be 100 or 140 ± 1.0 mm. 

w} Tighten the motor mounting beits cross wards.

x) FinaJly recheck the alignment as in step t).

y) Remove the spacer and proceed to step "8" and •9• in
·c�.

TABLE 4_1 
TIGHTENING TORQUES OF COUPLING BOL TS 

Hub dia. Threadsize Key width Ï�htening torque 
(mm) (melric) (mm) (N.m) 

0 91 MB 13 25 

0 10S M10 17 50 

0 112 M12 19 95 

0 128 M16 24 200 
0 132 M20 30 400 
0145 M20 30 400 

4.8 CONNECTING OF POWER SUPPL Y AND SYSTEM 

WlRING 

When the package is delivered with a standard control- and 
pressure gauge/safety switch cabinet, most of the electric 
wiring - according to fig. 3.9 - fs done by the manutacturer 
prior to despalch from the worl<s. 
Connecting the main power supply to the control cabinet 
and to the starting equfpment of the compressor drive motor 
(see fig. 3. rn and 3.11) has to be done by the installer on 
site. 
further electrical connections to be made to the terminal 
strip inside the control cabinet (see tig. 3.10) are: 

- heating element (1 - 2)

- thermal protection of compressor drive motor (16 - 18)

, automatic start/stop ( 19 - 20)

- starting relay of compressor drive motor (23- 24)

- awitoh purpo.se by extra micro :..wïtcho::. (S4 ·ss, S7 -
39 and 40 - 42)'

- automatic capacity controller and motor current limiting
unit (46 - 51 )•'
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- temperature sensor of capacity controller (48 - 49)
� pressure sensor of capacity controller (50 - 51)

BEWARE� Connection X50 == exclusiveJy for DC+ 
- current transformer ot current limiting unit (46 - 47)

The provisions marked with an asterisk (1 are optional. 
Theretore ifthese provisions are omltted. the corresponding 
connections are out of use. 

4.9 PACKAGE PRESSURE TEST 

The package components have all been pressure tested 
prior to leaving the factory. The compressor unit should, 
however. be leak-checked at the job site to detect leaks 
whîch may be present due to rough handling during ship
ment. This test sholJld be done simultaneously with the sys
tern pressure test and system leak check. 

ïo not add oil to the package prior to pressure testing. 

IMPORTANT 

Whenever the compressor package is co/der than fhe con
densing temperature, admit onfy enough high pressure r� 
frigerant to bring the paokage up to the test pressure and 
then close the in/et stop valve. This minimizes the amount 
of liquid condensing in the package which could damage 
the compressor on start up. 

4.10SYSTEM EVACUATION 

Any free moisture and air in a system will mix with the re
frigerant and oil to form harmful organlc contamlnants in re
sinous sludge and wax like forms which will plug thê oit 
filters and strainers and damage the compressor_ The sys
tem must be evacuated to remove both the air and the mois
ture. This evacuation can be done with a high vacuum 
pump capab.te of reducing the absolute pressure to 1 .. 3 bar 
or less. 

"'o not evacuate with oil in the separator as the oir prevents 
c1.ny trapped moisture from boiling off. 
The following procedure is recommended: 

a) Ensure all leaks have been corrected by pressure test
ing as in paragraph 4.9.

b) Blow the system down to atmospheric pressUre.

c) As many vacuum pumps contain brass which ïs at-
1acked by ammonia in the presence ot moisture,
remove any ammonia remaining in the system trom
the pressure test by adding dry nitrogen to a pressure
of about D.7 bar(e). Again blow the system down to al
mospheric pressure.

d) Open all the interconnecting stop vaives between the
low and high pressure sides.

A) Insta.Il a vacuum 9au91,1 at the oil filter drain valve or

some ether corwenient system connectlon. Open the 
drain valve.

. Attach the vacuum pump by hose to the blowdown valve
on the oil separator. 

g) Open the blowdown valve.
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h) Start the vacuum pump and evacuate the system to
1 .33 bar(a). Depending on the intemal volume of the
system. the amount of air and water present, the am
bient temperature and the size of the vacuum pump
this may take irom half an hour to ten hours. Should
the ambient temperature be less than O ·c, evacuate
the systern to 0.20 Torr (26.6 Pa).

j) Close the blowdown valve.

k) Stop the vacuum pump.

1) Record the system absolute pressure.

m) Wait two hours and repeat steps f. g. h, j, k and 1.

n) Wait tor two hours and read the system _absolute
pressure again. lf the pressure has not incre_ased, de
hydration has complete. lf the pressure has m
creased, repeat steps as in ·m".

o) tf the vaouum fails to hold atter several dehy_dration al
tempts, check the system tor leaks and agam repeat
steps as in urn•.

p) Close the blowdown va/ve and the vacuum gauge
valve.

q) Charge the system with refrigerant at the charging
valve.

4.11 INITIAL OIL CHARGE 

IMPORTANT 

Used or filtered oi/ should MW J2p added to a refrigerat;on 
screw compressor under any circumstance. Us� on/y ne�
oi/ trom an oil manllfacturer (any of the major 01/ compames 
or their approved dealers) as in the of/ table in para 2. 10. 

Before charging any oil in1o the screw compressor package, 
see para. 2.10.

Sufficfent oil should be charged into the (primary) oil separ
ator reservoir via the oil charging valve to establish a level 
in the oil level sight glass. Refer for oil capacity the oil 
cooler indentification plate. 
When the desired oil level is reached, most of the oil system 
pipes, oil cooler, oil filter and compressor are filled up too. 

Check that the bearings are prelubricated by loosening a 
nipple on the discharge journal oil sup�ly line at the com-. presser bearing and pump a small add1t1onal a'!'ount of 011 
until oil weeps at the loosened nipple. Make_a f1nal check by
pumping further oil and noting the pressure rnc,:ease o� the 
oil pressure gauge. Revolve the compressor d�1ve shaft by 
hand a few times to prevenl liquid hammer at first start and 
to topping up the oil separator to the main level of the upper 
sight glass. 

4.12 INITIAL OIL WARM UP 

Supply power to the compressor pa�el before th� arrival o!
the Suppliers representative. Th1s w1/I allow the 01� In the 011 
reservoir to warm to operatingr temperature and vv1fl help fa-
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cilltate a smooth start-up. With power to the motor off, 
power supplied to the panel and the oil temperature below 
40 ·c verify that the oil heater is on by checking the current 
drawn. 

Alternatively check the heater element by noting the relatfve 
temperature of the separator at the element and the oppo
site side. 

The machine should never be started until the oil is 20 ·c or 
5.5 ·c above saturation temperature of the package press
ure whichever is higher. ldeally, the temperature shoufd be 
27 ·c to 38 ·c.

4.13 ELECÎRICAL CHECK 

Before attempting to start the compressor, the e.lectricaf con
trol system, safety switch- es and capacity coritrols must be 
checked in a simulated operating condition. 

IMPORTANT 

Be sure there is oif in the separator so the oil heater wil/ not 
burn out. 

The simplest and most reliable method of checking the elec
trical system is to teed the power supply to the control panel 
with the main drive motor power dlsconnected. This can be 
accomplished by disconneding the motor power at the main 
power disconnect. lf the control power is also supplied frorn 
the main disconnect, a separate temporary source shoufd 
be obtained or the motor starter should be disconnected. 

4.14 SAFETY SWITCH ADJUSTMENT AND CHECK 
All switches are to be adjusted to values shown in 
Table 4.2. 

LOW OIL PRESSURE SAFETY SWITCH 

Setting of the safety switches is effected by turnlng the main 
spïndle with a spanner. The set vatue can be read from a 
graduated scale fn the front cover (see fig. 4.3). 
Setting of the differential safety switches takes place by turn
ing the setting disc with a screwdriver; this setting disc is ac- -
cessible after the front cover has been removed. The set 
value can be read trom a graduated scale. 
Setting of the temperature safety switches is effected by 
turning the adjusting knob, situated in the centre of the front 
cover. The individual settings and adjustments safety swit
ches are given in tab)e 4.2. 

DISCHARGE AND OIL TEMPERATURE 
SAFEîY SWITCH 

SUCTION AND DISCHARGE PRESSURE 
SAFETY SWITCH 

OIUSUCTION DIFFERENTIAL PRESSURE 
SAFETY SWITCH 

oll temperature 

("\ 0 
s s 

at,;r' o�o of;), 

@:�o"� 

l\l!ill 8 t..tC :\� .'.i.À\') 
t'lo�• ..... i,,,, 
JJ1•-:1;1 -t ,-� 

f.l •' 1
f i lo�o� 

e . .,.,, e 

0 
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discharge temperature 

0 

� e "1,,.:1.:-1:illl"' 
�s:\J':: "{ "-='" 
ÇllPP{J';, 3-1"'" 

e 

0 

RTl -RT1A (min. suction pressure) 
(max. suction pressure) 

RTSA-RTSAB (ma,ç, discharge pressure) 

QJD 

3 

1 Main spindle 
2 Graduated scale 
3 Adjustîng dîsc 

FIG. 4.3 SETTING OF SAFETY SWITCHES 
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TABLE 4.2 

ADJUSTMENT AND SETTINGS OF SAFETY SWITCHES 

SAFETY SWITCH ADJUSTMENT/SETTING 
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Max_ discharge temperature 1) nonnal setting: 10 K above discharge temperature with package operating under design conditions 

max. setting: 93 ·c

Max. oil temperature 1) normal setting: S K above oil temperature at oil cooler outfet at selected operaling conditions 

max. sening: 65 ·c

Max. discharge pressure 1) nonnaJ setting: 1 bar above discharge pressure with packag.e operating under design condltlons 2)

max. setting: 21.5 bar 

Min. oil/discharge 
differentiaf pressure 

normal setting: 1.5 bar above discharge pressure 

max. setting: 4.0 bar 

Min. suction pressure 1) nonnal setting: f bar below suctfon pressure �ith package operating under design oonditions 2)

min. setting; -0.6 bar 

Start control pressure nonnal setting: 0,5 bar above discharge pressure 

max. setting: 4 bar 

Max. suction pressure normal setting: depends on built-in volume ratio ot compressor and the refrigerant used. accordîng to 
the following table: 

refrigerant built-in 1/0h.sme ratio 

2.2 2.6 3.7 4.8 

NHs 8.0 ö.2 3.5 2.2 bar(e) 

1 bar= 10 N/m = 100kPa = 1.02 kgf/cm"' 14.5 psi R22 8.7 6.9 4.2 2.8 

FOOTNOTES OF T ABLE 4.2 

1
) These safety switches are provided with a locking device· so that, when cut out, the compressor package does not become operative automat

ically on reb.Jm of the orîginal temperature or pressure. To unlock, an extemal reset button is used but only afler the reason tor cut out has 
been lnvestigated_ 

2
) When setting the max. discharge pressure.safety switch or the min. suction pressure safety switch. it mus1 be cheoked whether ,the dîfference 

between áLSCharge pressure and suclion pressure never exceeds the max. allowable value of 20 bar. 

+.15 CAPACITY CONTROL ELECTRIC VALVE 

ACTUATOR CHECK 

With the maîn motor disconnected, the min. oil safety switch 
jumpered and the control system energïzed to simulate 
operation, the following items should be checked; 

a) Run the capacity control valve to the maximum posi
tïon with the manual load switch on the control
cabinet. The capacity indicator on the end of the cam
shaft should read the maximum number of turns of
1he compressor in questîon.

b) Press the manual "load� switch and manually trip the
maximum positiön roller switch. The shaft should ro
tate one full revolution trom the maximum position to
the maximum position stop before the micro switch
stops the motor.

c} lf there are more or less turns of the output shaft, ad
just the maximum position cam as in paragraph s_ 12.

, Return the output shaft to the maximum position trom 
the maximum position stop. 

e) Mark. the output shaft with a pencil or feit pen.

f) Check the minimum position cam setting by rotating the
capacity control motor counterclockwise trom the maxi
mum position setting with the manual "Unload" switch on
the control panel and counting the number of revolutions
of the marked output shaft. Table 4.3 shows the correct
number of revolutions of the marked output shaft tor the
system to move the capacity control valve trom the maxi
mum to minimum position. Note the capacity indicator
may or may not read minimum when the number of tums
is correct.

g) lf there are more or less turns of the output shaft, ad
just the minimum position cam as in paragraph 6.12.

h) Again, run the capacity control valve to the maximum
position with the manual "load" switch.

j) With the capacîty control valve at the maximum capacity
position, push the stop button and the capaclty contra!
should move to the minimum position. lf it does not move
to the minimum position, check the unloading wîring cir
cuit.
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k) Check the operatîon of both micro switches. Run the
capacity control valve in the "load" and �unload· direc
tions. The motor should "torque out�.

TABLE 4.3 

REVOLUTIONS OF THE OUTPUT SHAFT TO MOVE THE 
CAPACITY CONTROL VALVE FROM MAXIMUM TO MINI
MUM (UNLOADED) POSlTION 

COMPRESSOR MO- 2.2, 2.6 & 3.7 BUILT0 4.98 BUILT�IN 
DEL IN VOLUIME RATIO VOLUME RATIO 

GSL65 25 18 

GSL85 19 14 

GSL125 30 23 
GSL165 25 18 

GSL18Ó 25 18 

GSL240 38 29 

-GSL480 54 40 

The given number of revolutions in both columns are split up 
in two range oftums namely, up to and 1ncluding 30 turns or 
62 tums. 

• Volume ratio is given in the model numberfor each pack
age, shown on the name plate on top of the compressor
discharge housing by a tenfold value (the last two num
bers).

4.16 MOTOR ROTATION CHECK 

Remove the coupling spacer if fitted. 

Check to see that the motor turns freely by hand. Supply 
power to the motor starter and rotate the start button to the 
"Auto-Start· position. Bump the motor by pushing the start 
button then pushing the stop button. Verify the motor rota
tion by observing the motor shaft coupling hub. 

IMPORTANT 

The motor shaft wil/ rotate counterclockwise when facing the 
motor shaft end when motor rotation is correct.

lf the motor rotates in the wrong direction, disconnect the 
power supply to the starter at the circuit breaker and reverse 
two of the phases by interchanging two of the three electrîcal 
lines at the starter or at the motor terminal box. Rotate the 
slarting switch to the "Manual-Reset" position. Disconnect 
power from the motor starter, Do not mount the coupling 
spacer and coupling guard. 
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5. STARTING AND STOPPING THE

COMPRESSOR PACKAGE

5.1 START-UP 

After all the installation functions covered în chapter 4 have 
been completed, it will be possible to perform start-up ser
vice. lt is necessary that key plant operating personnel be 
available to go through the start-up. since a great deal of 
knowledge can be obtained in this manner. The operatións 
covered in this chapter will be pertormed at start-up under 
the supervision of a Grasso Refrigeration Representative. 

IMPORTIWT 

See Paragraph 4.2 before scheduling start-up. 

5.2 PRE-START CHECK UST,,.---

The following Paragraph covers only the initial start of the 
compressor and not t'he remainder of the refrigeration sys
tem. Be sure that all necessary system valves are open and 

1t the refrigeration system is ready for start-up. Use the 
rollowing check list to guarantee that no items of importance 
regardin9 the compressor package have been overlooked. 

a) Package is charged wîth refrigerant.

b) Motor starter breaker disconnected from the electric
supply line.

c} Safety switches set to the values in paragraph 4.14.

d) All safety switches verified for correct operation.

e) The oil in the separator sump îs 20 ·c or 5.5 ·c above
saturation temperature ot the package pressure
whichever ,is hlgher (at least two hours prîor to start
up).

f) Oil level established in sight glass.

g) Coating water to oil cooler turned on if water cooled.

h) Liquid refrigerant supply to compressor on if super
feeded.

Stop vafves to the pressure gauges are open.

+<) Suction stop valve still closed and discharge stop 
valve fs open. 

1) Coupling tums freely by hand (coupling guard still not rn
stalled).

m) Direction of drive motor and oil pump rotation (shown
on the oil pump name plate) checked,

n) Capacity control actuator indicator at minimum.

o) Capacity control selection switch in manual.

p) Starting switch in the �Manual-Reset" position,

q) Consult the contractors plant operation manual.

When the above items are verified, the compressor is ready 
for the initia! start. 

5.3 ST ARTING THE COMPRESSOR PACKAGE 

hen starting the compressor package. a distinction should 
be made between: 
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1 ) Starting the compressor for the firs1 time after the 
plant has been delivered ready to operate. 
For manually controtled plants as well for these opera
ting al.ltomatically, 1he starting procedure glven in the 
instructions hereafter [steps a) through g)] should be fol
lowed exactly. 

2) Restarting the compressor in a plant already oper
ational.
In the case of rnanually controlled pJanls, proceed in ac
cordance with the fnstructions given in the contractors
plant manual.
In the case of automatlçally operating plants, the starting
procedure is incorporated in the control system and it
does not gene-rally require, therefore, any particular care.

IMPORTANT 

Compressors refifled wffh o;t rèturned to the stator d1:Je to a 
total current break down, may never: be restarted automat
ically. To prevent Jiquid hammer it is necessary to restart 
the compressor manually again. 

3) Restarting the compressor after the plant has been
out of operation tor a long period of time (e.g. on ac
count of seasonal stands1ill or maintenance work).
For manually controlled plants as well as for those opera
üng automatfcally, proceed 1n accordance with 1he in
structions given under steps a) through g). 

The starting procedure is as fellows: 

a) Start the compressor after removing the fuses of the
compressor drive motor (only the lubrication oil pump
is in operation) to ensure that the entire oil system
(together With the shaft seal housing) is filled with oil.

b) Stop the compressor again after about 30 seconds
and rota te the compressor drive shaft a few turns by
hand in order to allow excess of oîl to escape trom the
compressor housing into the oil separator.

c) Definitely install the coupling guard.

d) Refit the drive motor fuses.

e) Start the compressor. Stowly open the suction stop
valve (be careful that no liquid Çqrry-over occurs, es
pecially in plants with lower suction lines). Run the 
compressor at îts lowest capacrty setting tor a half
hour and check whether all pressure gauge readings
are normal. During starting and tor a period no langer
than 20 minutes thereafter, then oil temperature is
allowed to be below the minimum limit of 40 ·c, but
never below 20 ·c.

f) Set thé capacity control to the required positlon. This set
ting is visible on the scate of the Indicator plate behind
tt,e wîndow of the actuator control cover.
lf necessary. check the control all over the whofe range.

o) lf ::iv::iil;:ihlP., !=:Witch over to automatic operation.
After the compressor has run fully automatically for an
hour and the pressures and temperatures have re
maîned stable tor 15 mînutes, list all readings in a
data record. In this way, any deviations trom the cor
rect operating conditions can be found easily.
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5.4 STOPPING THE COMPRESSOR PACKAGE 

The compressor package can be stopped at any moment 
desired. 
Consult the contractors plant operation rnanual tor turther 
action required, especially in the case of manually control
led plants. 

5.5 AFTER START-UP MAINTENANCE 

Atter the compressor has run for twenty-four hours, clean 
the suction straïner, oil strainers and change the oil filter lf 
its pressure drops exceeds 1 bar. 
Check the compressor shaft seal for excessive leakage of 
more than 10 drops per minute. lf excessive, replace the 
seal as in paragraph 7.5. 

IMPORTANT 

Whenever the compressor stops, it runs in the reverse direc
tion tor severaJ seconds. 
After the disçharge check valve clases, the high pressute 
refrigerant in the oi/ separator expaonds back through the 
compressor to the closed suction check valve which causes 
the compressor to run. in reverse. lt is a complete/y normal 
action and is no cause for alarm. 
Continued back spin tor more than 5 seconds indicates ex
cess leaké]ge through the check valves. 

5.6 STEPS FOR LONGER SHUT-DOWN PERIODS 

The compressor operates witt, an oillrefrigerant mixture, 
and therefore short shut-down periods will not affect the 

compressor operation. 
To shut down a compressor tor long term period, tightly 
shut both the suction and discharge stop valves and the 
economizer stop valve (it fitted wi1h economizer)_ Discon

nect the power source from the compressor drive motor and 

the efectrical control cabinet 
Place a moisture absorbing compound (eg a dessicant such 
as silica gel) inside the control cabinet and the electric valve 
actuator. 

Place warning tags on the electric system and all closed 
stop valves. These who do not know the machine is shut 
down fora long term must not attempt to start the com
pressor until it is ready for normal operation. 

lt wi/1 be sufficient to start-up-after opening the discharge 
stop valve. As soon as the compressor has reached ,its 
maximum speed, the discharge stop valve can be closed 
again after stopping the compressor 

REMARK 

Every month While the compressor is shut down. tum the 
compressor and motor over several turns. 
Du ring a shut-down period under cold weather conditions, 
the water cooled parts of the plant should be drained or the 
coo/ing water circulation maintained in order to prevent dam
age due to trost. 

Prior to starting up after a shut down, change the oil and 
pump down the compressor. 
Before pushing the start button, check tt,at the oil in the sep
arator sump is above 20 ·c i[see item e) in paragraph 5.2J. 
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6. INSPECTION AND MAINTENANCE

OF THE COMPRESSOR PACKAGE
GRaSSÊï 
BEOEIIHCSVOOIISCNRIFT-SSAkLElT\IMC 
lNSTRUC1lOH IIANU4J.JIUNUEJ...D'INSlRUC110N 

6.1 GENERAL 6.3 DAIL Y OPERATION 

Although the maintenance tor your Grassoscrew com
pressor is minimal, it must be carried out tor compressor 
long life. The instrumentation and indicators provided will 
alert you of the first sign of a maintenance requirement. Ob
serve these instruments and indicators at regular intervals 
and be certain tha1 the machine is performing properly_ 
Become familiar with the normal operating sound of the 
compressor and if somethïng does not sound just right, shut 
down the mç1chine. 

After a routine start has been made, observe 1he instru
ments and be sure the gauges indicate the correct reading 
for that particular phase of operation. 
After the machine has warmed up. check the overall com
pressor and instrument cabinet to make sure it is running 
properly. Particular attention should be given to the follow• 
lng: 

- Oil pressure gauge

Excessive vibration is a good indication that something is 
wrong. This precaution may save the cost of a major repair. 

Keep the compressor package clean to minim1ze dtrt enter
ing the compressor whenever cornponents are opened dur
ing routine ma.intenance. Before cleaning a component wtth 
a solvent to remove gum resîn like deposits, remove all the 

- O-rings as they can be chemically attacked. To ensure no
:races of solvent will be left to react with the oil and refrige
rant, thoroughly dry the component with an air blast

- Oil temperature gauge

- Discharge temperature gauge

Also check the setting of the suction, oil and discharge 
pressure safety switches. A log of the operating tempera
tures, pressures and service requirements can be invalu
able in troubleshooting. 
lt is recommended 1hat a log be kept of all readings at least 
every e1ght hours. 

6.2 INSPECTIONS SCHEDULES (Compressor package stays in operation) 

FREQUENCY 

J!!, 
>, 

CHEC°K POINTS 
J!!, � = 
-; Cl) C: REMARKS 
"O Cl) 0 

3 E 

Oil level in primary oil separator 
-

• The oil level must be between 1 and 3 quarters height of the sight 
g lass. For topping up oîl, refer to paragraph 6.8, 

Colour of oil behind sight glass of 
separator 

• 
The oil should be transparently clear. A whi1e colour points to 
not dissolved retrigerant (foam). 

Oil pressure • 
The indicatlon of the ofl pressure gauge should be 3 bar higher 
than the value shown by the discharge pressure gauge. 

Pressure drop over oil filter • Check for corresponding indication {warning signa!) . 

Oil . temperature on cooler outlet • The normal operating temperature must be between 40 & 50 ·c .
---

Oil leakage 
• 

A!lowable shaft leakage 1 O drops per hour. Remedy any other 
vislble oil leakage. 

Healing element in oil separator • During standstill of the package, the heating element must be 
operative_ 

Setting of safety switches • Refer to Chapter 4, paragraph 4.14 . 

Switching frequency of the compressor • The time interval between s1oppîng and starting of the 
compressor drive motor should be at least 10 minutes. 

At maximum capacity posltion the indicator should read the 
Capacity control • maxfmum revolutions as given in table 4.3 on page 4.8 for each 

compressor model. 

Capacity control actuator cam settings • Switch-on and switch-off stops can be read just as given in
paragraoh 6.12_

Number of operating hours • Check the number of operating hours in view of any

maîntenance tasks to be carried out.

.\part trom the above check points, the sound produçed by the compressor provides a proper standard tor its mechanical condition, lf abnonnal 
sounds are audible, !heir cause should be traced and removed immediately în order to prevent serieus breakdowns at inconvenient times. 
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While the compressor is running each sight glass contains 
foaming oil and small vapor bubbles. When clear vapor ap
pears in the top sight glass the oir level may be low. The oil 
level can be áccurately checked when the compressor has 
stopped and the oil has settled in the separator surnp for 
about ten minutes. The oil level should be visible In the 
sight gJass, between the two red marks. 

WARNING 

Do not remove caps, plugs, or other components when the 
compressor is running or pressurized. 
Stop compressor and refieve all intemal pressure before 
doing so.

IMPORTANT 

Used or filtered oil shou/d never be added to a refrigerant 
screw compressor under any circumstance. Use only new 
oil (as in paragraph 2. 10) trom an oil manufacturer. 

lf the addition of oil becornes too frequent, a problern may 
have developed causing this excessive loss. See fault-find
ing (paragraph 6.13) under high oil consurnption for a prob
able cause and remedy. 

6.4 MAINTENANCE AFTER THE INITIAL 200 HOURS OF 
OPERATION 

After the initia! 200 hours of operation a few maintenance 
tasks are necessary to free the system of foreign materials 
Whîch may have accumulated during assembly and installa
tion. Other procedures, stated below are required to sure 
that the initia! operation of the machine is correct. 

1) Change the oil

2) Replace the oil filter

3) Clean the ofl strainers

4) Clean the gas suction strainer

5) Check the settings of the capacity control cams

6) Check the pressure gauge calibration (0 bar when
open to atmosphere)

7) Trghten all balts, especially motor and compressor
mounting balts

8) Check compressor shaft seals tor excessive leakage
of 10 drops per minute. A small oil loss of 1 or 2 drops
per minute is normal.

9} Check coupling alignment

1 O) Check low oil pressure safety switch 

î 1) Check high oil temperature safety switch 

12) Check high discharge temperature safety switch

13) Restart and cfleck all operating ternperatures and pres
sures

6.5 SAFETY CONTROLS 

The operation of all safety controls should be checked at 
least monthly (as. in paragraph 4.14) as a safety switch 

failure can result in an expensive repair_ lt is especially im
portant 10 regularly check the low oil pressure protective cir
cuit for fusing of the switch or delay timer contacts or failure 
of the de lay timer coil. 

6.6 OIL ANAL YS15 

The oil injection screw compressor has proved to be a most 
reliable and successfuJ compressor, but because of the 
washing action of the oil. the oil quality must be checked 
closely tor maximum compressor life. Since rr is impossible 
to look at the oil and determine its quality, chemica! analysis 
by a qualifîed concern signifies when to change the oil. Oil 
analysis has proved to be of great value in preventing lubri
cation problems by diagnosing poor quality or contamîna
tfon before significant damage has been done. 

lt in doubt to use the oil further more, take an oil sample 
every 1,000 hours but at least every three months and send 
it for laboratoty anaJysis. lf an unfavourabfe report îs re

turned indicating a general dèterioration of the oil charge 
(e.g. increased acidity high moisture content etc.), the old 
package system oil should be drained off and separators re
filled with the correct charge of fresh oil (not reclaimed) of 
the original grade. 

6.7 MAINTENANCE SCHEDULE 

The schedule (see next page) is intended as a minimum 
maintenanoe schedule. and indicates after how many opera
ting hours alo terms maintenance operations have to be car
ried out. Abnormal conditions may require more frequent 
actîon as determined by your daily listed readings. The year
ly maintenance jobs should ideally be carried out before the 
start of the annual season. 
For most of the maintenance tasks, the compressor must 
be put out of action. 

In order to prevent this from having to take place at incon
venient times, the tasks should as much as possible be ef
fected during a shut-down period. 
The schedule has been drawn up in such a manner that sev
erat operations can be carried out simultaneously, which re
sults in reduced rnaintenance casts. 

6.8 TOPPING UP Oll WITH COMPRESSOR OPERATING 

Oil can be topped up whilst the package is operatîng. Use 
the same oil as is already in the package (for the oil types to 
be used, see Paragraph 2.10). 

Oil should be preferably be added after the compressor has 
stopped or been shut down. Add sufficient oil into the oil 
separator to brîng the oll level into the sîght glass (1 to 3 
quarters height) wîth a hand or electric pump capable of 
pumping oîl agaînst a pressure of 7 bar. 

When the compressor is running use a hand or an electric 
pump to add oil through a 100 mesh strainer into either of 
the normally plugged connections on each side of the elec
tric valve actuator ln the suction housîng of the compressor. 
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MAINTENANCE TASK 

C'reaning of oiî pump ïïlter and/or renewaJ of main oil filter (see par. 6.9

Cleaning of suction gas strainer (see par. 6.11) 

Oil change 2)

lnspeçlion and, if required, replacement of filter element in secondary
oil separator 3)

Checking coupling alignmentand tightening of ooupfing bolts 

Tightening of motor and compressor mounting bolts 

lnspection rotor end play 

lnspection capacity control valve guide 

General overtiaul of compressor unit 

} Dependin_g on degree of contamination 

GRBSSï:i 
BEOIENIIIGSV00A5CHAIFT� 
�--I.EL0'1NS'TR)CTl0N 

HOURS OF OPERATION 1)

0-50 200 2500 5000 7500 ETC. 

X X X X )( 

- X X X )( 

- X - - -

alter 3 years 

yeany 

year1y 

yearfy or 5,000 ho11rs 

20,000hours 

alter six years or 40,000 operating hours 

2
) Every three months or 2,000 t,ours unless uslng oil analysis. Maximum time six months. Refer to Par. 6.6 uoit analysis" 

3) lt fitted 

For most of the maintenance tasks, first evacuate the compressor package in order to remove the retrigerant gas. 
After completion of maintenance, purge the compressor package. 

Oil can also be. charged by reducing the suction pressure 
below atmospheric pressure and if no hand or electric oil 
pump avaifable. 
The procedure is as follows: 

a) Connect a hose to the oil charging vaJve on the suc
tion side.

b) Fill the hose with oil and emerge its free end in a reser
voir containing a sufficient amount of all.

c) Close the suciion stop valve to such an e_xtent that the
suction pressure falls below the atmospheric pressure.
lf necessary, shunt the electric contacts of the mini
mum suction pressure safety switch (do not forget to
remove this shunting after completion of maintenance
work).

d) Keep the oil charging valve open Uli the oil ln the oil 
separator has reached the required level again.
Take care that no air is being drawn in.

e) Slowly open the suction stop valve in order to prevent
liquid carry-over.

f) Remove the hose and replace the cap nut with gasket on
the charging valve.

6.9 MAINTENANCE OF MAIN OIL FILTER, OIL 
STRAINER AND OIL PUMP FILTER 

SinOQ ther<.> �re two differont oil :.y:.tcm:; 1 tho GSL.P P.i.ok 
ages can be distinguished in two designs; with a full-flow oif 
pump for systems with a low oil pressure difference of max. 

-◄ .5 bar and with a lubrication oil pump (for systems with a
,,sh oil pressure difterence of 1.5 bar and over.

In general, the maintenance tasks described hereafter can 
be used for both package designs. 
For flow diagrams needed for ti-acing of the pan identîfica
tion nurnbers, reter to pages 3.3 to 3.6.

MAIN FLOW OIL FILTER 

A warning signal activated by the pressure drop sensing de
vice, indicates when the main flow oil filter element (20), 
due to pollution, requires replacement. 

In the case of a single oil filter, the compressor package has 
to be stopped.
In the case of a double oil filter, the spare filter stop valve 
must be opened and the stop valves of the polluted oil filter 
closed without stopping the compressor. 
To re place the maîn flow oil filter elements proceeds as fel
lows: 

a) Carry out the shUt down procedure in paragraph 7.3.

b) With lubrication-oil pump:
Close the filter isolating stop valves (13), oil pump suc
tion stop valve (13) and stop valve (13) in the balanoe
piston oil suppfy line.
With tuU-flow-ojl pump:
Close the filter outlet stop valves (13)

c) Open the oil drain valve (12) at the bottom of the filter
housîng and drain the oil.

d) Rernove the fitter cover and withdraw the filter ele
rnw-J1t �ftc;:r rcm9vin3 th� loek nut :and mtaining plate

e) As the oîl ftows through the filter element trom the out
side inwards, the accumulated sediment should be
removed from the filter housing.
Take care that no dirt enters the outtet line during
cleaning of the filter housing.
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f) lnsert a new filter element, refit the retaining plate and
tasten the loek nut.

g) Refit the filter cover. Mind the condition of the sealing
ring so as to prevent leaks trom developing later.

h) Close the all drain stop valve at the bottom of the filter
housing again.

i) Check the oil level in the separator and, if required, top
up oiL

OIL PUMP SUCTION STRAINER 

In full-flow oil pump designed packages also the oil pump 
suction strainer element (15) requires maintenance. To 
rernove this filter element proceed as follows: 

a) Carry out the shut dow11 procedure in paragraph 7.3

b) Close the filter inlet stop valve (13). the stop valve and
the isolating valves (13).

c) Open the drain valve of filter (15) and catch up the oil
in an oil tray.

d) Withdraw the filter element and clean it thoroughly,
refit the filter in its housing and close the drain valve.

e) Slacken the nipple coupling on top of the filter houslng
tor a few (two or three) turns and !hen slowly open the
filter inlet stop valve (� 3).

n This oil pump filter housing will be purged now due to 
the incoming oil stream. lf the oil is leaking via the 
slackened nipple coupling, tighten this nipple coupling 
and at last, open stop valves and isolating valves (i3). 

g) To start up the compressor, reverse the shut down
procedure in paragraph 7.3.

6.10 MAJNTENANCE OF THE' OIL PUMP 

Generally the full-flow oil pump and the lubrication oll pump, 
are free of maintenance. For maintenance, repairing and 
servicing the suppliers instructions, supplied to the pack
ages, should be followed. 

6.11 CLEANING OF SUCTION GAS STRAINER 

The filtering surface area of the strainer element is sufficient 
to ensure effective filtration over many years of operation, 
provided that the refrîgerant gas system has no worthwile 
contamination. The strainer element has to be inspected 
and cleaned according to the malntenance schedtile of the 
package. Should the strainer be clogged due to a very dirty 
system, this wîll show up in reduced compressor capacity. 
To clean the strainer element proceeds as fellows: 

a) Carry out the shut down procedure as in paragraph 7.3.

b) Remove the fasten!,!rs trom both the suctlon combina
tion cover and flanged connection of the pressure
equaliz,ing line and remove the cover (lf necessary.
loosen cover with a "soft" hammer); remove also the
gasket_

c) Carefully withdraw the strainer element trom the
strainer housing Without darnaging the 9auze,

d) Clean the element With a light solvent Then thorough
ly dry the element preferably with an air blast.

e) Check the gauze for damage.

f) lnsert the strainer element into the housing, refit the
cleaned or new gasket and place the cover with tight
ened nuts after the flanges of the pressure equalizing
line are mutually connected.

g) Purge the compressor and at last the refrigeration in
stallation as stated in the plant manuaJ.

6.12 (RE)ADJUSTMENT ELECTRIC SLIDEVALVE 
ACTUATOR 

The compressor package is delivered with an adjusted efec
tric slide valve actuator. Prior to starting the compressor for 
the first time, the micro end switches of the electric valve ac
tuator have to be adjusted so tha1 the adjusting motor is cut 
out, as soon as the capacity control slide valve inside the 
compressor has reached one of its end stops (maximum or 
minimum capacity). 
This original setting rnay have been deranged during wotk 
on the capacity control system, in Which event it is necess
ary to readjust the capacify contra! mechanism. 
To readjust the limit cams proceeds as follóws: 

a) Disconnec! the control cabinet trom the electric supply
line.

b) Remove the black knob for manual control by loosen
ing the internal set screw.

c) Remove the four cover mounting screws and remove
the elec1ric valve actuator cover.

d) Release motor brake.

e) Move the capacity contra! slide vatve to the maximum
(fully loaded) position by turning the output shaft clock
wise with a suitable wrench untill it stops at the maxi
m urn position stop. At the end of this (mechanica!)
stop a slight resistance is noticeable.

IMPORTANT 

To prevent damaging the bal/ bearing spindel Do not over

� the output shaft! 

f) Turn the output shaft one full revolution back.

g) Mark the output shaft end with a feit pen or penciL

h) lfthe maximum position cam is loose on the camshaft
or is suspected of having moved relative to the cam
shaft, carry out steps j, k and 1. OtherWise carry out
steps m, n, o and P-

i) loosen the set screw on the maximum position cam (the 
first cam away trom the compressor which actuate the 
red wfred micro switch) with a 3/32 Allen wrench. 

j) Rotate the maximum position cam clockwise on the shaft
unlil the rolfer switch just opens. Listen for a click or
check electrical continuity with an ohm-meter.

.k) Tîghten the set screw in the maximum position cam 
very tightly to prevent /oosening. The capacity indica
tor plate on the end of the cam shaft should read 
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maximum. lf it does not read in this maximum posi
tion, loosen the cam set screw and turn the indicator 
pointer to the correct number of revolutions as given 
ln table 4.3 on page 4.8. 

1) Check to see the indicator pointer read the maximum
number of revolutions as given in table 4.3 on page 4.8.
Correct the posîtion of the indicator pointer if necessary
by toosening the set screw with a 3/32 Allen wrench and,
after resetting the pointer, tighten the set screw Very tight
ly to prevent loosening.

m) Move the capacity control slide Valve to thè minimum
tor fully unloaded position by turn1ng the output shafl

6.13 FAULT-FINDING TABLE 

, ne faulMinding table below may be helpful to 91..11ckly trace 
and remedy failures that interfere with the proper operation 

FAULT CAUSE 

GRBSSa 
IIEDll;faNCSV00RSOIAlfTl!IEl>IEBS,fJ(Uêl!IJi;G 
INSTIIUCTIDH iWUWAWll.liL mNSmlJCTID>i 

counterclockwise the number of revolutions as given 
in table 4.3. The indicator pointer should read zero. lf 
necessary, reset thîs pointer to zero with an 3/32 
Allen wrench. 

n) Correct the minimum position cam as given in steps k,
1 and m tor the maximum position cam.

o) Put actuator In brak.e positîon. Reconnect the control
cabinet to the electric supply line and check the
above adjustments with power to the electric val\te ac
tuator as in paragraph 4.15.

p) Mount the actuator cover and install the four mounting
screws. Start the compressor.

of the packa_ge. lt is emphatically pointed out that the cause 
of a fai1ure must aften be sought in the refrigeration installa
tion itself. Therefore, it is necessary in addltïon to this fault
finding table, also to consult the plant operation manual. 

REMEDY 

A) Compressor will not start 1 . One of the safety switches tripped 1. Remove cause. Check setting and
reset

2. No power supply to con trol circuit 2. Check power supply

3. Minimum position cam slipped 3. Aeadjust per para. 6.12 aJ'ld tighten
set screw

4. Minimum position micro switch on actuator 4. Purge system
detective

5. Oil pump detective 5. Check that the motor is running in
correct direction. Repair

6. Plugged oil strainer in oil pump suction line 6. Clean

7. Start.up oil pressure switch out of adjustment 7. Adjust or repair
or detective

B) Compressor shuts down im- 1 . Low oil pressure 1. See C
mediately after startin.9

2. The return valve after oil pump leak.s excessi- 2. Replace return valve
vely, allowing oil to drain from filter when com-
pressor stops

3. High discharge pressure 3. Check condenser fan and water
pump and if necessary purge con-
denser

4. Low suction pressure 4. Open suction valves. Check capaci-
ty control to see îf it unloads auto•
matically

5. High oil or discharge temperature 5. See F and G

C} Low oii pressure 1. OH pressure relief valve and/or oil pressure re- 1 . Adîust or repair 
gul:::iting valvA out of adju5:tmAnt or defec!ive

2. Plugged oil strainer 2. Clean straîner

3. Plugged oil filter 3. Replace filter element

4. Low oll charge 4. Check oil level with compressor shut
down
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FAULT CAUSE REMEDY 

C) Low ·oll pressure (continued) 5. In minimum position, discharge pressure too 5. Check capacity con trol cam settings
low for oil circulation and actuator motor shaft returns.

Readjust

6. Uquid refrigerant in oîl 6. Stop liquid carryover.
Check oil heater. Check low oil safe-
ty switch

7. Low oil viscosity 7. Change oil

D) High oil pressure 1. Oil pressure relief valve and/or oil pressure
regulating valve out of adjustment or detective

1. Adjust or repair

2. OH temperature toa low 2. See E

E) Low oil temperature or drops 1 . Oil cooler capacity toe high 1. Decrease water supply
rapidly 2. Liquid carryover 2. lnstall liquid separator in suction line

3. Water regulating valve or refrigerant regula-
ting valve out of adjustment or defective

3. Adjust or repair

F) High oil temperalure (oil tem- 1. Oil cooler capacity too low due to:
perature safety switch may 1 a. Pollution 1 a. Clean. Check water treatment 
become operative)

1 b. Too little or too warm cooling water 1 b. lncrease water sUpply 

2. Oil cooler regulating valves out of adjustrnent 2. Adjust or repair
or detective

G) High dischatge temperature 1. High oi! temperature 1. See F
(water cooled only) 2. Plugged oil strainer 2. Clean strainer

3. Abnormal operating conditions. e.g. abnormal- 3. Check system
ly high suction pressure, high suction super-
heat or high discharge pressure

H) Low suction pressure 1 . Suction stop valve not open wide enough 1. Fu!lly open

2. Refrigerant charge in plant low 2. Add refrigerant

3. Throttle control valve tor feed[ng evaporator 3. Readjust control
not wide open enough

4. Evaporator too much frosted 4. Defrost

5. Suction pressure gauge detective 5. Repair or replace

6. Capacity control not modulating 6. See J

1) High suction pressure 1 . By-pass valve remains open 1. Repair

2. Polluted suction gas stralner 2, Clean strainer

3. Throttle control valve for evaporator feeding 3. Readjust control
not open wide enough

4. Suction pressure gauge detective 4. Repair or replace

5. Capadty control not modulating 5. See J
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FAULT CAUSE 

J) Capacity control not operatfng 1. Capacity con trol actuator out of adjustmen1

2. Circuit breaker detective

3. Actuator motor detective

4. Cam slipped

5. Micro switch detective

K) High oil consumptlon 1 . Excesslve oil charge 

2. Oil heating element defectîve 1allowing refrige-
rant to condense during an off cycle)

3. Discharge check valve detective

4. Economrzer check valve detective

L) High discharge pressure 1. Discharge stop valve not wide open enough

2. Condenser capacity too small due to: 

2a. Pollution

2b. Too little or too warm cooling water

2c. Fans out of operation

3. Air in the system

4. Discharge pressure gauge detective

M) Compressorvibratlng or 1 . Liquîd refrigerant in suction vapor 
noisy

2. Coupling out of alignment

3. Rotor end play excessîve

4. Rotor hitting slide valve

92.01 Compressor Package GSLP 
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REMEDY 

1. Adjust per para. 6.12

2. Replace

3. Replace

4. Reset per para. 6.12 and tlghten set
screw

5. Replace

1. Check oil level wllh compressor off.
Drain excess oil

2. Replace heater

3. Repalr or replace

4. Repalr or replace

1. Fully open

2a. Clean 

2b. lncrease water supply 

2c. Switch on fans 

3. Purge system

4. Repair or replace

1. Check evaporator controts

2. Realîgn

3. See paragraph 7. tO

4. Check capacity control guide adjust-
ment. See para. 7.12. Readjust or
replace
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7. SERVICING

7 .1 INTRODUCTION 

The following paragraphs outline the various setvicing pro
cedures tor the Grassoscrew Compressor Packages Series 
GSLP. 
Most of these procedures can be carried out on slte without 
the necessity to remove neither the compressot nor the 
electric motor trom the package base frame. Since the com
pressor - including slide valve actuator - is assembled with 
only UNC-threaded beits and nuts. it is necessary to use 
suitable tools. The tact is that all these beits are provided 
with a decagonal (twe·Jve-sided) head (referred to in this ma
nual as �Ferry head screw"}, which means that box or ring 
spanners have to be used instead of open end spanners. 

For assistance with any detail of service or serv,cîng of an 
item not covered by this manual, please consult Grasso. 

7.2 GENERAL RECOMMENDATIONS 

(o prevent needless downtime, have available on site all
parts that may be needed to carry out the repair before com
mencing any work.

To prevent dirt trom entering opened components. keep the 
surrounds clean and cover the exposed werking areas with 
plastic whenever possible. 

Betere cleaning a component with a solvent to remove gum 
or resîn like deposîts, remove all the 0-rings as they can be 
chemîcally attacked. Alternatively check the compatibility of 
the solvent with the 0-rings which are neoprene or Buna-N. 
Unfortunately these solvents which most readily remove 
carbon deposits (eg thrichlorethylene) rapidly attack both 
neoprene and Buna-N. To ensure no traces of solvent will 
be left to react with the oil and refrigerant. thoroughly dry 
the component with an air blast. lmmediately clean every 
entirely dismantled component, then check it roughly for 
wear ot damage and oil the machined surfaces of bright 
parts. Oiling these parts is particularly important when they 
"!.re not reassembled until quite some time after. Otherwise 

iey are sure to become rusty. 

7.3 SHUTDOWN PROCEDURE 

WARNING! 

Before commencing work on any item on the package, en
sure that the foflowing are carried out tor your own personal 
protection. 

a) Whenever the compressor is to be shut down for ser
vice, place warning tags on the electrical system and
the line valves. Others who do not know the machine
may be faulty or is being repaired must not attempt to 
start the compressor until the servicing is complete 
and it is ready for normal operation. Exposed electric
wiring must always carry a warning tag even though it
is disconnected from thè power- si:;ppfy_

b) Stop the compressor with the stop button on the con
trol cabine!.

1 Oisconnect the starter frorn the power supply.

- d) Disconnect the control cabine! from the power supply.

GRBSSï:i 
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e) Close compressor suction stop valve and discharge
stop valve.

f} lf the compressor is fltted with an economizer port, close
the eoonomizer stop valve.

g) Relieve the gas pressure in the package by opening
the pressure safety valve on the oil separator to either
a pump out compressor or to atmosphere. lf using a
pump out compressor, pull the package pressure to
atmospheric pressure [1 bar(a) on the suction press
ure gauge] and open the pressure safety valve on the
separator to atmosphere.

h) Leave the pressure safety valve open to the atrnos-
phere all the time while werking on the compressor.

7 .4 BOLT TIGHTENING TORQUES 

The tighteoing torques tor servicing the vanovs beits and 
screws used ,n the oompressor are given ïn tab Ie 7 .1- All 
fas1eners (eg. the Ferry head screws) used in the com
pressor unit, are high lensile Grade 8 only and they must al
ways be torqued to condition B when the compressor is 
serviced. 

TABLE7.1 

Fastener Tighteningtorques in N.m 

Dia Pitch Grade0•• 

Thread •condition 
inch 

inch 
A B C D E 

1/4 20 16.3 12.2 10_8 8.1 14.9 

5/16 18 34 24 23 16.9 31 

3/8 16 61 47 42 31 54 

1/2 13 149 108 100 75 134 

5/8 11 298 230 199 149 268 

3/4 10 515 380 346 258 464 

7/8 9 813 624 545 407 732 

1 8 1220 922 818 610 1098 

TIGHTENING TOROUES FOR THREADED BOL TS 

A) Non-lub(icated solvent-cleaned and dry

B) Lubricated with rust preventative or z,nc pla1ed

C) Lubricated with oil or grease

D) Lubricated with dry lube film or graphite/oil mixture

E) Lubricated with loctite or sealants

7 .5 SHAFT SEAL REPLACEMENT (refer to fig. 7.1) 

REMOVAL 

a) Carry out the shutdown procedure in paragraph 7 .3.

b) Remo\le the coupling guard, coupling spacer and
coupling flange with key trom the compressor shaft.
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c) Disconnect oil supply line and drain line from the shaft
seal cover.

d) Loosen eventy the balts from the shaft seal cover_

e) Remove the shaft seal cover (9). The flange can be
broken loose by tapping with a •soft" hammer.

f) Remove the shaft seal housing (5). Use screws in the
three tapped holes to remove the housîng easlly. lf the
pin (13} is sheared or bent, remove trom seal
housing (5).

g) Remove the rotating seal assy by pulling it off the
shaft by hand.

h) lf the pin (2) is sheared or bent, remove trom drive
ring (16).

PREPARATION 

a) The seal has a secondary seal (12) which seals
against the shaft. Check that this secondary seal ring
is uniform around its periphery even though the seal
is brand new.

b) Place the seal (4) on a clean flat surtace wîth the car
bon face up.

c) Check the shaft tor any burrs or sharp edges which
could cut the seal when it is later slid over the shaft.
Remove all burrs and brake all sharp edges.

IMPORTANT 

Be careful not to let any material get into the bearing area. 

d) lnspect and clerui the shaft where the seal is going to 
be mounted especially in the vicinity of the secondary
seal. Remove oil carbon deposits with a light solvent
(such as mineral or methylated spirits).

e) Clean all parts thoroughly. Wipe off any foreign mate
rial and use a light solvent to remove old carbon de
posits. Check all parts for burrs and break any sharp
edges which are found.

f) Make sure bath the oil supply armee and the oil draln line
în the new cover (9) are open and the threads are clean.

g) Oil the shaft and the inside of the rotating seal mem
ber (4) with clean refrigerating oil. Check that the car
bon face is absolute clean with no surface scratches.

INSTALLATION 

a) lf a new pin (2) is required, install in drive ring (16) by
tapping with a hamrner. lnstall the seal assy over the
shaft. Slîde the seal down the shaft until it con'tacts
the drive disc (16). Check to make sure that the seal
assy fits over the drive pin (2) .

IMPORTANT 

The seal assemb)y must be started squarely over the shaft 
by hand force. Jf the seal assembly becomes locked on the 
shaft, remove and start again. Excessive force should11J)] 
be necessary. Extreme caution must be exercised not to 
damage the lapped carbon surface and to keep it clean and 
not to da,mage the inner O-ring of the seal assy. 

b) IMPORTANT 

Tap very lightly and evenly with a blunt punch or large 
screw driver around the seal body casing to move the seal 
up against the drive ring. Use care not to hit the calbon. 

c) Make sure that the (new) roll pin (13) is mounted in
the seal housing (9).

l 2 3 4 5 6 
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FIG. 7.1 SHAFT SEAL ASSEMBL Y 
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1 . ball bear,ng 
2. drîve pin
3. oil oVerflow hole 

4. shaft seal cage 
5. sha!t seal housing 
6. outlet housing 
7. oil supply port 
8.0-riog 
9. shalt seal cover 

1 o. carbon slî p ring 
1 1. male rotor shafr 
12. 1efion secondary seal 
13. lockpin 
14. coil spring 
15. drive disc 
16. secur\ng pin 
17. oil leakage drain 

92.01 



d) Mount the seal housing making sure that the overflow
hole (3) is pointing upwards.

e) lnspect the new stationary seal cover (9) for any
surface împerfectîons and oil the surface with clean
refrigeration oil.

f} Reptace the O-ring (8) In cover plate (9) with a new one.

IMPORTANT 

Always insta// a new sea/ cover plate with a new sea/ assy. 

Mount the new seal cover plate, align1ng it with the roll 
pin (13), and tighten the screws diagonally and evenly so 
as not to crack the carbon. Tlghten the 1/2 inch screws 
to a torque of 108 N.m (80 lbfft). 

g} Connect the oil supply tube and the drain line.

h) Run the oil pump to replenish the sea! housing.

,) Turn the compressor shaft a few turns by hand. 

j) Close the pressure safety valve.

k) Open the suction stop valve slowly to pressurize the
package.

1) Check that the seal fs not leaking.

m) Open the discharge stop valve.

n) !f the compressor is fitted with an economizer por!,
open the economizer stop valve.

o) Mount the coupling spacer and coupling guard.

p) Reconnect the control cabine! to the electric supply
line.

q) Reconnect the starter to the efectric supply line.

r) Start the compressor

1 2 s 

4 

FIG. 7.2 ELECTRIC VALVE ACTUATOR ASSEMBL Y 
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7.6 CAPACITY CONTROL ELECTRIC VALVE 
ACTUATOR SERVICING {refer to figure 7 .2) 

The actuator is constructed wîth an adequately greased 
gear case section, this lubricant need .never be changed. 
however, through disassémbly. etc.. should it become 
necessary to refill, we recommend use of Esse Beacon 
P290 for - 40 ·c to + 65.5 ·c or Esso Beacon P325 tor -
53.8 ·c arnbient temperatures. 
The items to be inspected can be limited to only the checks 
of cam settings and micro limit switch settings. 

(A) INSPECTION

a} Stop the compressor with the stop button on the con
trol cabinel

b) Remove the black knob (1) tor manual control by
loosening the internal set screw.

c) Remove the four cover mounting screws (3} and
remove the electric valve actuator cover (2).

d) Release motor brake by depressing the actuator
brake solenoid (5).

e) Measure live voltage to insure that actuatorîs receiv
ing full rated voltage.

f) Check cam/travel limit switch position to insure that one
switch is not made and that the actuator is within its nor
mal open-close rotation limits. This check can be made
using a volt meter connect between one side of the in
coming line (common) and one leg of the motor or capa
citor_ This check should show power between common
and one leg only.
Power at the common and both legs or no power at all,
would indicate cam and or wîring adjustment(s) are re
qulred.

PIVOT SCREW 

MICRO ADJUSTMENT CAM --� 

FlG. 7.3 CAM/SWITCH ADJUSTMENTS 
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g) For cam readjustrnent(s) refer to paragraph 6.1� steps
e to p. In the event that the cam readjustment-proce
dure does not give the necessaty travel control, the
rnicro-adjustment cam has to be repositioned as
given in step h) after procedure step 1) in para. 6.12.

h) To set travel by adjusting swîtch plate (refer to fig. 7.3):
- Loosen pivot and micro-adjustment screw.

- In the event of actuator under-travel, rotate micro
adjustment cam to swing switch outward trom the cam
post.

- In the event of actuator over-travel. swing switch into
the cam post.

- Tighten pivot and micro-adjustrnent screw.

- Proceed to procedure step rn) to p) in para 6.12

7.7 CAPACITY CONTROL SHAFT SEAL SERVlèlNG 
(refer to figure 7.4) 

REMOVAL 

a} Carry out the shut down procedure in paragraph 7.3,

b) Loosen the two socket head cap screws (4 in fig. 7.2)
and remove the complete electric valve actuator as
sembly. The flexible electrical conduit should al(ow
the EVA to be moved out of the way without discon
necting the conduiL

c) Remove the three cap screws (12) trom the seal
holder (11 ).

12 11 10 

15 

16 

17 

18 
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d) Withdraw the seal holder, Using care to prevent
scratching the O-ring on the shaft.

e) Remove the two seals (15} frorn the seal helder.

f) Examine the seal for wear. cracks and deformities in the
O-ring.

INSTALLATION 

a) Remove any burrs trom the seal ho/der.

b) Smear thread sealer on the outside diameters of the
seals to prevent leal<age. Be sure to place the seals
back to back as shown in figure 7.4 so they will seal
against either a poSitlve pressure or a vacuum. Press
the new seals into the seal helder using care not to
deform or bend the seals.

c) Check to see that the shaft is clean and free trom
burrs to prevent damage to the seals.

d) Replace the O-ring (16} in the seal helder groeve.

e) Mount the seaJ helder over the shaft and push i t  into
place, taking care not to damage the O-ring.

f) Tighten the three cap screws (12).

g) Mount the electric valve actuator using care to align
the pin in the aciuator shaft wîth the slot in the end of
the ball screw shaft.

h) lnstall the two socket head cap screws (4 in fig. 7.2) to
secure the EVA assernbly to the compressor.

î) Close the pressure safety valve. 

19 20 21 22 23 24 25 26 27 28 29 

FIG. 7.4 CAPACITY CONTROL PILOT VAL VE ASSEMBL Y 
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/) '1pen 1he suction stop va\ve and discharge s1op valve.

,,,nl'!Jrtm seals f Of Ie aks. 

- � ........ l l A ,AA 
4-::---

1) ,1 t11e <X>mpt�SSOf \s 1med w1\h an 0COnomizer port, open
the economIzer stop valve.

m) Reconnect control cabinet to the electnc supply hr.e.
n) Operate the EVA manually to check 1ts operat,on as m

paragraph 4.14 lf the hmit switches do nol s1op the 
motor at the mImmum or maximum pos1tion. the cams
musi oe reset as in paragraph 6 12

o) Reconnect the �1artor to the power supply
p) Star1 the compressor.

7 .8 CAPACITY CONTROL PILOT VAL VE ASSEMBL Y 

(reler to figure 7 .4 on pf�Vious page}

1\) REMOVAL OF PIi OT VALVE ASSEMBLY
a) Carry out the shutaown procedure ln parag1aph 7 .3
b) Check that the capacny oontrol valve has returned to 

the minimum or fully unloaded pos1t1on on :-.hut down
by e)(Wlllning the indicator plate on the end of the 
eleclnc valve actu.itor Th1s moves the pilot valve as
sembly away 1rom the end cover (19), whiçh is a re
quIrement for step J) below

C) Loosén the rwo socket heao cap screws (4 rn figure
7 2) on each �lde of the actuator base plate and 
remove the complete electric valVe actuator assem
bly. The fle.xible electrical condurt should allow the 
EVA to be moved out of the way without disconnect•
ing the condurt 

d) Remove the 3 cap screws (12) from seal helder ( n ).

e) W1lhdraw the seaf helder, using care to prevent
scratching the O-ring on the shaH

f) Exam1ne the O-ring tor wear cracks and deforrnities and
' if necessary replace the O-rmg as In paragraph 7.7.

9
1

) Fit a strap or chain wrench around the end cover cIr
cumference {19).

Il) Turning the strap or cnaIn wrench 1n the counter doek·
w1se dlrection, unscrew the end cover (19} trom the
capacIty control cyhnder {3).

1> When the end cover is loose from the capacity control cy
linder pull the end cover by hand away trom the com
pressor. The pilot valve assembly (cons1sw19 of valve 
pla1e (20), pilot valve (6), piston (.d) and baU nul (lO) rs 
pulled loward the max,mum or fully toaded oos1hon in the
end of the hydraulic cylinder by the ball screw (wh1ch ,s
anached at one end lo the bal! nut and a1 the other eno 
to the end cover}. Pull the end cover far enough tor ao 
cess 10 the three shoulder screws (21) on the valve plate 
(20) _or unt1I the piston comes to a stop agams1 Ine retaln
lng rin9 (24) attached 10 lhê hydrauhc cyliMer (?). 

J) Remove the three shoulder screws (21) wIth an Allen 
, �renet,. using care nol to bend or damage the pilot valve

6) connected to the valve plate {20). 

ki WIth the valve plrue and ptlol valve \oose trom tne pis

ton. remove the end cover and ball screw complete 

vlilh the subassembly of valve plate. pilot valve and 
4 and locating plate (7) wJU re-

:a,n t>ehind m t:ne end o, t11e C'Al'I ��•
J) Remove tne O•Mg (23) trom the end cover
(B) DISASSE-MBL Y OF PILOT VALVi:: ASSEMBLY

a) Remove the snap M9 {18) 

b) Remove the baU screw (1) with anached beanng (17) 
trom the end cover, Support the end cover on woeden
supports w,th Ine baJI screw hangIng down and tap 
lhe end of a screwdriver inser1ed In10 the end slot of
tho ball screw

c) Rernove the re1aIning snap ring (14) and support ring
(131 frorr the ball screw. 

d) Renove the oeanng (17) from the ba.Il screw by sup
pomng the outer race and hghtly hming the end of the
shaft

e) Remove me E-nngs (8) trom the p,lci valve (6)
f) Remove the pilot valve from the valve pla1e.
g) Remove tfle roll pin (9) from the valve plate.
h) lJnscrew the vafve plale trom the ball mrL

IMPORTANT 

Do not attempt to unscrew the bal/ screw shaft trom the aal/ 
nut 

1) tr 1! Is not required 10 remove the hydraulic cyhnder and
piston. proceed to (E) ne)(t page.

(C) REMOVAL OF t-lYDAAUUC CYUNDER & PISTON
a) Aemove the pilot valve assembly as rn (A) before.
b) Loosen the cyhnder (3) by turnIng 11 counterciockw1se

w,tn a strap wrench. Re move it carefully.
c) Aemove the shde nng (5) and back up O-nng (27)

from the piston (4)
d/ Remove the three screws (22) holding the locat1ng

plate (7) to the piston (4). 

e) Remove the locat1ng plate.
f) Re move the lnternal retammg snap ring (24 ).
g) S1,de tne piston 01' the capacity control valve rod (2).

The piston rod sh1m (25) and lhe O-rrng (26) beh1nd
the retaining nng w1ll be pushed out by the piston

h) Remove the O-ring {28) trom lhe piston rod (2),
(D) INST ALLA TION OF HYDRAULIC CYLINDER & PISTON
a) Clean and inspeel all the parts and replace as riecess

a,y. Fxam,ne the hydrauhc cylinder for any uneve
ness m the sliding surlace 

b) Mount a new O-rmg (28} on the p1slon rod (2)
c) Mount the p<ston (4) on the rod
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cl) lnstall a new 0-rîng (26), piston rod shim (25) and re
tairnng ring (24). 

(;]j Mount the piston locating plate (7) on the piston wrlh 
the roll pin (29} in the end slot at the bottom of the pis
ton rod. 

f) lnstall and tighten the three screws (22) holding the locat
ing plate to the piston. Use Loct1te 242 on the screw
threads.

g) Mount a new O-nng (27) and slide nng (5) on the p,s�
ton. lightly oil the O-ring and adjacent surfaces.

h) On GSL 165, 180 and 240 compressors only, 1nstall a
new O-nng on the cylinder (3). L1ghtly 011 the O-ring.

i) Screw the cyhnder (3) inlo place using care nor to 
scratch or cut the slJde nng (5).

(E) ASSEMBL Y OF PILOT VAL VE.

a) Clean and examine the ball screw (1) for wear (1nclud-
1ng the end slot) and if necessary replace both the
bal! screw and balt nut ( 1 O)

b) Clean and examine the remaining parts and replace
as necessary.

c) Screw the vaJve plate (20) onto the balt nut (10).

d) Dril! a hole 3/16 inch ,n diameter, 6 mm (1/4 inch)
deep in the valve plate adjacent to the ball nut and in
sert a roll pin (9) to prevent the hall nut rotating and
unscrewing frorn the valve plate.

e) Mount the pilot valve (6) ïn the valve plate.

f) Secure the pilot vatve wlth E-rings {8) on either side of 
the valve plate.

g} lnstall the beanng (17) on the ball screw shaft. A llght
press is required on the bearing inner race.

h) Loek the bear1119 on the shaft with a support ring (13)
and a retaining snap ring (14).

1) lnstall the beanng 1nto the end cover (19) with a light
press fit.

J) Secure the bearing W1lh the retainrng snap ring (18).

(F) INSTALLATION OF PILOT VALVE ASSEMBLY

a) Mount a new O-nng (23) on the end cover (19).

b) lnsert the pilot valve (6) through the locating plate (7)
mto its bore in the piston and mount the valve ptate to
the piston.

c) lnstall the three shoulder screws (21 ), usIn9 care riot
to bend or damage the pilot valve (6). Use Loctlte 242
on the screw threads.

d) Screw the end cover 1nto the hydraulic cylinder.

e) Tîghten the end cover With a bar between the two 3/8
inch · 16 UCN 50 mm (2 inc:h) lono screw,; in,:,.i:,rl�rl
into the tapped holes for the cap screws (12). Use
care not to darnage the oall screw shaft.

f) Mount the seal cover (11) complete with the two back to
bad( seaJs (15) and the O-nng (16) as in paragraph 7 .7.

g) Mount the electric va!ve actuator using care to align
\he pin in the coupling w,th the slot ,n the end of tho
ba// screw shaft.

h) lnstalt the two socket head cap screws {4 in fig. 7.3).

i) Jumper the low oil pressure swîtch.

j) Connect the control cabîne1 to the electric supply line.

k) With the main motor power disconnected, and the con
trol cab1nel energ,zed to s,mulate operat1ons, check
the electric valve actuator switch settings as in para
graph 4_ 14. 

1) Remove the jumper from the low 01! pressure sw11ch.

m) Close the pressure safety valve

n) Open the suct1on swp valve and d1scharge stop valve.

o) lf the compressor 1s firted w1th an econornizer port,
open the economtzer slop vatve.

p) Reconnect conlrol cabinel to the electnc suppty line.

q) Reconnect the starter to the electric supply line.

r) Start the compressor.

7.9 ROTOR END PLAY INSPECTION 

The condition of the thrust bearings can be determîned by a 
simpte measurement of the rotor end play. A predeterm1ned 
force is apphed to the end of the shaf1 and the axial move
ment of the shaft is measured. 

(B 

-

FIG. 7.5 MEASUREMENT OF ROTOR END PLAY-.
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T ABLE 7..3 ROTOR END PLAY TOLERANCES 

MEASUREO END PLAY 

(0.0005 to 0.0010 inch) 
0,0127 to 0.02-54 mm 

Bearings are sound. 

CONDITlON AND ACTION 

GRB&Sa 
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(0,010 to 0.0020 inch) Beaöngs are questionable. Remove the coupllng, pip1ng, shaft seal and outJet cover as in section 7, 11. 
Inspeel the out board bearing raceway and rolling elements for visible d amage (eg pil marks, scoring or 0 .0254 to 0.0508 mm 
loose cagesJ. Re•inspect every 1,000 hours if no sign of pitting or scoring, 

Remove the coupling, piping, shaft seaJ and outlet cover as fn paragraph 7.11, Inspeel Ine outboa-rd 
bearing raceway and rolling elements for vlslble damage (eg pit marks, scoring or lease cages). Push the 
rotor by hanc;I (501b or 200 Non the lever) to the discharge end of the compressor. Measure the 

(0.0020 inch and above} clearance between the end face of the rotor and the discharge housing by inserting feelèr gäuges 

0.0508 mm and above through thè discharge port with the capacity controf sfîde valve in the maximum position. This clearance 
shoi,Jld be (0.002 inch to 0.005 inch) 0.0508 mm to 0.127 mm for all models. 

Contact Grasso with the measurements of both the end play and the rotor wfral clearance and the 
Ci!:!Dif;m:S'isu :ie[iill num�t as the thrust bearings may have to be replaoed. 

a) Carry out the shutdown procedure in paragrap.h 7_.3_

,) Referring to fig. 7.5. remove the male rotor inlet bear
ing cover including 0-ring by removing the bolts. Use 
screwdriver to part the cover from the inlet housing. 

c) lnstall an eye bolt from table 7.4 in one of the tapped
holes whic� is exposed on the end of the balance pis
ton. Screw rn an eye bolt from table 7.4 in place of the

screw taken out of the male rotor inlet bearing cover.

d) lnstall a second eye bolt from table 7.4 into the inlet
housing.

e) lnstaH a (three inch) 76.2 mm contact point extension on
a dial indicator.

f) Mount a magnetic dial indicator on the compressor
casting with the contact point of the dial indicator
touching the male or female rotor, depending on
which rotor is being checked.

g) Set the dïal indicator reading to zero.

h) With a (3/4 inch) 19 mm diameter by (one toot) 305 mm
1 long bar placed through both eye bolts and by using the 
, eye bolt in the inlet housing as a fulcrum, a,pply hand 

force [approx. (50 Ibs) 220 NJ using a back and forth 
movement to create end play {see figure 7.5 for a typical 
set up). 

1) Read the end play movement on the dia! indicator when
the hand force is applied to the bar.

j) Compare the rotor end play with the tolerances in table
7.3 above.

k) After one rotor is checked, follow the same procedure for
the second rotor_

1) Reassemble parts with new gaskets and 0-rings (eg
cover and (fe)male rotor infet bearing).

m) Tighten the ferry head screws to the torques tor
Grade 8 condition B fasteners in table 7 .1 in para. 7.4.

n) Close tne pressure satety valve.

o) Open the suction stop valve and discharge stop valve.

,, lf the compressor is fitted with an economizer port,
open the economizer stop valve. 

q) Reconnect the control cabinet to the electric supply line.

r) Reconnect the starter to the electric supply line.

s) Start the compressor.

T ABLE 7.4 EYE BOLT DETAILS 

Rotor eye bolt Housing eye bolt 

Thread Pitch 
Shank Thread Pitch 

Shank 
Model dia. length dia. length 

inch thread/ inch inch thread/ 
inch 

inch inch 

GSL65 5/16 18 3.5 1/2 13 1.5 

GSL85 3/8 16 4.0 1/2 13 1.5 
GSL125 

GSL165 
GSL180 3/S 16 5.0 5/8 11 1.75 
GSL240 

7.10 THRUST BEARING INSPECTION 

A) REMOVAL OF OUTLET END COVER (refer to figure 7_6)

a) Carry out the shut down procedure in paragraph 7 .3.

b) Place the capacity control slide valve in the maximum
position by rotating the output shaft clockwise (ma
nually or with a suitable wrench after pulling out the
black knob).

c} Remove the coupling guard.

d) Remove the coupling spacer (incl. plate packs), the
rotor coupling flange and key.

e) Do not move either the compressor or the motor.

f) Remove the high discharge temperature thermostat bulb
from the discharge pipe.

g} nemove the di�ch0r9e pipe betweçn the; oomprc;,;,or 

and the oil separator.

h} Remove the discharge pressure stop valve trom the
outlet cover and disconnect the shaft seal oil supply
line.
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i) Loosen eventy the bo/ts between the shaft se.al cover
and the outlet housing.

j) Remove the shaft seal cover (9 in fig. 7 .1 ). Break the
flange loose wj

t

h a rubber hammer.

k) Remove the seal housing (5 in fig. 7.1). Use screws in
the three tapped holes to remove the housing if
necessary.

1) Remove the rotating seaJ by puHing it off the shaft by
hand.

m) Remove the oil supply line to the square cap which
supplies oil to actuatê the capacity conttol slide vaJve.

n) Remove the tour Ferry head screws trom the square
cap. Twist (to break any binding of the oîl supply tube
so it can carne out with the cap) and remove the
square cap.

o) The oil supply tube may come out attached to the cap.
lf not, pull out the oil supp(y tube trom the compressor
by hand through the discharge port

FIG. 7.6 REMOVAL OF OUTLET END COVER 

p) Remove the Ferry head screws trom the circum
ference of the outlet cover including the screw(s) in
the discharge port.

q) Jack the outlet cover away trom the d1scharge hous
ing using three screws in the specially provided
tapped holes in the flange of the outlet cover.

r) Maintain the outlet end cover as parallel to the outlet end
as possible to prevent damage to the dowel pin holes in
the cover.

sJ Remove the outlet cover using care to avoid any contact 
between the outlet cover and the male rotor shaft Lift 
the cover away trom the compressor through the coup
lïng space between the compressor shaft and the motor 
shaft. 

t) Prevent dirt trom enterïng the compressor by covering J
the discharge end with plastic or a clean doth.

B) INSPECTION OF THRUST BEARINGS
(refer to figure ?.7)

FlG. 7.7 INSPECTION OF THRUST BEARINGS 

a) Inspeel the raceway and rolling elements of the out
board bearings tor pit marks or scoring and loose
cages. Use a flash light and mlrror as necessary.

b) Examine the raceway and rolfing elements of the in
board bearings using a flashlight and mlrror. Although
these inboard bearings are difficult to examine vis
ually, d.Q...oQ1 remove the locknuts and outboard bear
rngs for better access.

c) Contact Grasso if at all in doubt about the condition of
the thrust bearings.

d) Inspeel the capacity control valve guides as in para
graph 7.11.

C) INSTALLATION OF THE OUTLET END COVER

a} Make sure the discharge end of the compressor is
clean and no dirt has entered the compressor.

b) Clean the outlet cover flange and and the outlet bear
ing housrng or discharge housing.

c) lnstall a new O-ring into the groove in the flange of the
discharge housing. Keep the O-ring in place by
apllying a little grease in the O-ring groove.

d) Smear a film of Locktite 515 on the flange face of the
outlet cover.

e) Lift the outlet cover înto place avoiding any contact
with the male rotor shaft.

f) Secure the outlel cover with two Ferry head screws in
the top half of the outlet cover_

g) lnstall the dowel pins.
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h) lnstall the SCfews around the circumlerence of the ou1•
let cover and t1ghten to the torque lor Grade 8, Condi•
tion b bolts in !able 7 .1 in paragraph 7.4.

i) Make sure the new bolt seals are used under the heao of
the screws which are mounted through the discharge
port of the oulle1 cover.

j) lnstaJI a new O-ring on the 011 Süpply tube

k) lnsert the oil supply tube into the compressor.

f) lnstall a new O-ring in the square cap.

m) lnstall the square cap with the four Ferry head screws

n) lnstall the oil supply hne to the square cap.

o) Prepare the shah seal pans and snatt as 1n para. 7.5.

p) lnstall the shaft sea! as tn paragraph 7.5.

q) lnstalt the dîschasge pressure conirol tub,ng in the out•
let cover

r) lnstall the discharge p1pe w1th new flange gasket�

s) lnstall the d1scharge temperature thermostat bulb in
the d1scharge pipe.

t) lnstall the coupling as 1n paragraph 4.6 lnstall the coup•
hng guaro

U) Close the pressure safety vaJve.

v) Open the suct,on stop valve and the d1scharge stop
valve.

w) lf the compressor 1s fitted w1th an economlzer port,
open the economizer stop valve.

x) Reconnect the control cabinet to the etectnc supply
hne.

y) Reconnect the starter to the electric supply hna

GRBSSa 
•c.-sv_...,,_....,.."-"""" 

,"51'JfJC:11011 ___ _ 

7.11 CAPACITY CONTROL VALVE GUIDES 

INSPECTION (refer to fig. 7.9) 

The capacity control valve IS posittoned and kepl from rotat
ing and therefore touching the rotors by a capac1ty control 
valve gu1de This rs a separate valve guioe mounted loose 
on the end of the stator and has two machined shoes sup
poning each U;)?E!rsioe of the valve. The piston also assists 
in pos-itloning the sflde vaJve. The bare through which the 
p1s1on 1s moving 1s machmed to very close clearance and 
therefore prevents the valve from moving vertically upwards 
into the rotor. 

A) INSPECTION

a) Carry out tne shu1down procedure 1n paragraph 7 .3

b) Place the capacity control val\/e in the ma.x,mum pos,
tion by rotatlng the output shatt clocl(wÎse Th1s pre
ventr. th� capacity oontrol valvc trom be1n9 knocked
when lhe outlet end cover is removed

c) Remove the coupling. p•plng, shatt seal and oullel end
cover as 1n paragraph 7 .10.

d) Return the capacïty conttoi valve to the minimum or
fully unloaded posillon by rotat1ng the ourput shafl
counterclockw1se. ThJS moves the capac1ty control
shde valve out from vndemeath the rotors tor v1sual in
spection

e) Examme the capacrty control shde valve tor wear and
contact marl<s from the rotor. lf there has been any
contact between the rotors and the valve it wiH appear
as contact mar1<s on either or both of the top surf aces
of the vaJve. lf there are any contact marks on the
valve the valve gurdes (4) wdl have to be readjusted.

f) Check the dearance between the vaive guide and the ca
pacity con trol vaJve. lnser1 equal thîcknesses of feeler

CAPACITY CONTROL VAL VE GUIDES 

FIG. 7.8 CAPACITY CONTROL VALVE GULDE 
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gauges on each side of the valve between the va/ve guide 
surface and the valve as close to the outside edge of the 
valve as possible. This is shown as position C in figure. 7.8. 
lf the clearance exceeds (0.0025 inch) 0.0635 mm on each 
side, the valve guide has to be adjusted. 

B) INSTALLATION ANDADJUSTMENT OF VALVE
GUIDES

a) Rernove the valve guide by unscrewing the tour cap
screws (5).

b) Clean the face of \he valve guide where it mounts on 
the stator. 

c) Rotate the rotor such that both the male (not shown)
and the female lobes (shown) are near the outer
edges of the capacity control valve.

d) lnsert equal shim lhicknesses (eg fee Ier gauges)
through the discharge port between the valve and the
outslde diameter of each of the rotors, to rotate the ca
pacity control valve to the correct angular position
relative to the rotors.

e) Place locttte 515 on the valve guide surface that will
be mounted on the stater.

f) Mount the valve gulde (4 ).

g) Place loctite 242 on the· threads of the cap screws (S).

h) !nstafl and sug up the cap screws (5) by hand.

i) lnsert feeler gauges of (0.002 inch) 0.0508 mm between
the stator and each side (near the top) of the valve to
center the valve in the stator.
This is shown as position 8.

j) lnsert feeler gauges of {0.001 inch} 0,0254 mm between
each gujde shoe (2) and the surtace of the valve . This is
sh'OWn as position C.

k) Press down evenly with one hand on top of each
guide shoe (2) to make sure that the guide shoes are
seated in full contact with the (0.001 inch) 0.0254 mm
feeler gauges and (in turn) the valve surface.

1) Tighten the cap screws {5) gradually and evenly. This
will minimize any shlfting of the valve guides as the
screws are tightened.

m) With the valve guide in place, remove art the shims
and all the feeler gauges trom positions A, Band C.

n) Move the capacity control valve by hand to ensure it
moves treely. Make sure that the circular portion of
the valve does not hit the guide.

o) lnstall the outlet cover, shaft seal, pipïng and coupling
and start the compressor as in paragraph 7.10 (C)
jtem v) through y).
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