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Recommendations for Open Drivo Reciprocatinq ComDressor

Carlyle open driv6 compressors us€ a rotating mechanical shafr seal lo prevent rofrigerant from
leaking io the atmosph€re. Ths mod€ls that use these shafi seals include lh€ 5F and 5H
comprsssors. The seal consists of a carbon .ing that rotates against a fix6d mating iron plate.
The taces ot thes€ pa.ts are vory flat. Howev€r, thoy rely on an oll film to mainlain ths seal
b€tween them and p.ev€nt exc€ssive t iclion and w€ar. Thls bulletln outllnes Carlyl€'s
recomm€ndations pertaining to storag€ of op6n ddv6 @mpr€ssors, checklng for leaks, and seal
reolacement.

'1. Compressorslorage:

Compressors a.e shipp€d from th6 faclory with a holding charge of dry air or nitrogen
betwe€n 5 and 20 psig. Any comprggsors .eceivgd without a holdlng cha.go should b6
checked for leaks. A lack of holding charge does nol n€cessarily indicate a shaft seal l6ak.
Leaks can be at flttings, gaskeb, or th€ shaft seal. Any leaks should be repalred before th€
compressor is insialled Into a syst€m.

lf compr€ssors a.e sior€d for s6v6ral months, the oil lllm on the seal face may diminish,
reduclng the efiecliveness ot the seal. In thi6 caso th6 holdlng charge may l€ak out through
thg sgal. Carlylo r€commonds that th€ shaft be rotated periodlcally to allow oil to wEt lh€
ssal face. This recommendation also applies to compressors installed In systoms that do not
operato for €xtendod pgriods of tlme, such as during th6 wint€r months in cold climat€s,
Running th6 comprossor afrer long ofi p€riods will re-lubricat€ the shafl sgal ass€mbly and
re-seal to its prior oporatlon although th6r€ may b€ mor6 oil dripping during the first 24 hours
of operation.

2. Lgak D€tocting:

Th6 b6st m€thod to loc€t6 leaks is with a refrigerant l€ak detecto.. Shafr seal leaks are bgst
located aft€r blowing out thg seal ar€a with compress€d air, th€n using a lsak doteclor.
Prop€r maintonanc€ and s€tting of th€ l6ak detoclor is critical to diagnosing a shafr seal
l6ak. Shafl seal refrig€rant l€aks gr€ater than 2-oz./ year (of R22 or equivalont) are
considered 6xc6ssiv€. Goss l6aks at llttlng8 and gaskets can b6 detectod with a bubble
solutlon such as 'Snoop'. Anolher option is 'L€ak Dotedof and it is produced by Oylon
Induslri€s. To prevont rusting on th€ shafr, wat€r based solutions should not be in the seal

3. POE Oil Effoct:

Of concom with 5F/H compresaors and POE oil, is potential seal damage and leaks due io
th€ cloaning / solv€nt characloristics of th€ POE oils. Seal l€aks with HFC / POE oil
combination can occur mor€ trequently lhan with CFC and HCFC refrigerant applications
with mineral oil or Alkylb€nzene. This is an especially important consideration on retrofit
applications wher6 th€ POE oil solvent characteristics brings back systems contaminanb
that had been dormant with mineral oil or A-8. These contaminants find their way inio the
lubrication systgm of th€ comprossor and th6 discharge of the oil at lhe oil pr€ssure
r€gulator is into th6 s6al comparlment. Shown in Figur€ A is a schematic of th6 oil path in a
typical sF/H comp.essor.
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We have found that th€se contaminants can damag€ th€ ssal'B carbon ring and mating
covar plale surface and caus6 seal l6aks. Thls emphaslz€s th6 importanc€ of systom
cleanliness when working wilh HFC'S and POE olls. Sgv€ral cu8tomera have added a 1
micron filtor used with our screw @mpre!*iors to th6 sF/H lubo systom io cloan up thg oil
and r€mov€ these contamlnants. Th€8€ can b€ Installed In the sam€ oll clrcult as an oll
coolor. Additional protectlon againsl high-pressure d.ops is r€qulred. Shown In Flgure B 18 a
mothod to add thls fllter.
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4. Expected Oil Leakage:

It is the nature of this type of seal to leak oil. Intemal system pr€ssure continually forcos oil
across the seal face io the outside. The oil is what creaies the seal for ref.igerant gas inside
the system, and lubrication for the seal su.faces. This oil will €ventually drip from th6
@mpressor. A seal that loses oil at a normal rale of 1 to 2 drops per day will leak less than
an ounce of refrigeGnt per year. Our seal supplier also notes that some applications can
result in feaks soveraf times this l€vel. An oil leak at the seal should not bg diagnosed as a
refuigennt ledk until the compresso/ h€s begn checked using a leak detector as outlined in
#2 above.

5. Seal Replac€ment:

Afrer a shafl seal has b€en prop€rly diagnosod as leaking and shaft rotation doos not stop
the leak, it is necessary to roplace th€ shafi seal. Carlyl€ rscommends that if the
compressor is new, (has less than 20 hours of .un time) and the bellows is tight on th6
crankshaft, that only the carbon ring and th€ matlng lron plate b€ replaced.

All surfac€s should be lubricated with compr$sor oil during th6 installation. During the
installation of th€ carbon ring and cov€r plate lt is important to avold touchlng the soallng
sudacos of th€ carbon ring and cov€r plate. These surfacos should b9 sprayed wlth 'clean'

oil. This oil should not b€ installed with fingers or wet clolh. Thb will normally fix lhe leak. It
this fails to fix th6leak. then th€ comolote s€alshould be roDlacod.

For @mpressors that have been in s€rvic€ that are properly diagnosed with a seal leak,
ther6 may be corrosion near wh6r€ the bellows seals on the crankshafr. lf mlnor conosion ls
present, the crankshafr may b€ cleaned wllh a fin€'Scotch Brite" pad before installing a new
seal. ll is very important to thoroughly cl€an the s€al cavity area with a clean cloth. lf a
solvent is usod, it must be compatibls with lhe system r€frigerant and oil. Any d€bris lrom
the abrasive pad or the shafr, which r€mains inside the compressor, could €v€ntually cause
subsoquent l6aks, or a compr€ssor failur6. The n6w s6al should b€ installgd according to
the instructions included in the replac€m€nt klt. All surfacos should be lubricatod with
compr€ssoroil during th€ installation.

Good ropair practicas are essontial to maintaining th6 cleanlinoss of the system. Whgnover th6
compr€ssor is open to the atmosphe.e, it should be evacuated wilh a vacuum pump fo. a
suffici€nt amount of tim€ to removo anv moistur€ that has been absorbod into th€ oil.
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