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L = Total Load
5 = Compressive Stress at Fiuid Film

Primary Ring and Mating Ring

widths equal P = Hydraulic Pressure  (e.g., 10 kg/cm?)
A = Hydraulic Area {e.q., 2em?)
a = Fluid Film Area (e.g., 2cm?)
L=PxA L =10 kglem® x 2en? = 20 kg

_L_PxA _20kg_
§=z=1X s = £-4=10 kgl

S=P 10 kg/lem? =10 kg/om?

When Hydraulic Area and Fiuid Film Area are the
same, Fluid Film Stress = Hydraulic Pressure

)

ETTRS

BRI EHEL S AR LY o AP Lk EE e E 2 il o WY RS
RRT R RERA T ARG L o RR B ERBE R R

FRRRA o

Fluid Film Area
reduced by 50% L = Total Load o
S = Compressive Stress at Fluid Film
P = Hydraulic Pressure {e.g., 10 kg/lem?)
A = Hydraulic Area {e.g., 2cm?)
a = Fluid Film Area

Closing load =P xA =20kg

Opening Load = P x .5A =10kg

Total load L = (P xA)-(Px 5A)=20 kg- 10 kg
=P x.5A =10kg

-L_Px5A -10kg _

5 2" BA Torm? 10 kg/em?

5=P 10 kaglcm® = 10 kglom?

Fluid Film Stress = Hydraulic Pressure

BRI ¢ 0 i8- e primary ringshthis c fig - P HE f % (off-
loading force) A2 = X3y 50%nB &+ o Ko Hipie F (e )s F
BH0% 0 FI RS P ENRRA o ¥ APZTEHBI - B UREMEP S

4 @m ARSI Fren o
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Hydraulically Balanced Seal

0 L = Total Load
(50 % Balanced) 5 = Compressive Stress at Fluid Film

P = Hydraulic Pressure (e.g.. 10 kglem?)

A = Hydraulic Area (e.g., 2cm?)

a = Fluid Film Area = A (e.g., 2cm?)

Closing load =P xA =20 kg

Opening Load = P x .5A =10kg

Total Load L = (P x A)-(P x.5A)= 20 kg - 10 kg

=P x.5A =10 kg

_L_Px5A _10kg_ 2

s a A 2cm? Sl
=B

S=3

Fluid Film Stress = Half the Hydraulic Pressure

FiER KRB Ee w0 T30~ - BAFF(step) Rprimary ringz ¥ o i
BolF+ @ o APEF o E - BihE (sleeve) iggh !t » EIEfrck o A
NEFEF LA 2 I P AR 2Bl BRF L4 LR k2500 W AR
Bed ik AR AEARRA - X o YRt R 050% 0 mie §RE A FE
T ERITEA BE o

3

il

Hydraulically Balanced Seal

b =

75% Balanced L = Total Load

S = Compressive Stress at Fluid Film

P = Hydraulic Pressure (e.g., 10 kg/lcm?)

A = Hydraulic Area (e.g., 2cm?)
a = Fluid Film Area= A (e.g., 2cm?)
Closing load =P xA =20 kg
Opening Load = P x .25A = 5kg
Total Load L = (Px A)-(Px.25A)= 20 kg - 5 kg
=P x.75A =15kg
_L_Px.75A _15kg . .
] : ry > om? 75 kglem
§=75P

Fluid Film Stress = 75% of Hydraulic Pressure

$hit R 7Etpusher—typest * e B 4 T 7> 54 > — E o K4 TH% o 3%
- T greopusher typedhdt » & Z ¥ 3 FFchdhs ¥ b o (% ? hdh
HRFP TR SR P A e L o Blde - W S hie

dod R dte Bt RIB R THUN R AT G M € R B TR0 FAdhE €

RORT R oTing A R B R DA R TR T
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Typical Loading in an Operating
Hydraulically Unbalanced Seal

L = Total Load

S = Compressive Stress at Fluid Film
P = Hydraulic Pressure = 10 kg/em?
A = Hydraulic Area = 2 0cm?

a = Fluid Film Area =16cm?

Closing Load (L) =PxA

10 kglcm? x 2.0cm? = 20 kg
10 kgfem? Opening Load (Lo) = P xa
2

5kglom?x 1.6cm*= BKkg

Total Load (L) =lc-lo =20kg-8kg =12Kkg

Fiuid film pressure S=L=12kg=75kglem?
a 16cm?

Fluid Film Stress = approximately 75% of Hydraulic Pressure

L = Total Load .
Typical Loading in an Operating $ = Compressive Stressat Fluid Film

) P = Hydraulic Pressure = 10 kglem?
75% Hydraulically Balanced Seal A = Hydraulic Area = 1.6cm?

a = Fluid Film Area =1.6cm?

Closing load (Lc) =PxA =10kglcm?x1.6cm?® =16kg

Opening Load (Lo1) = P x.25A = 10 kg/lem? x 0.4cm* = 4 kg
Opening Load (Lo2) =P xa = 5kglem?x 1.6cm? = 8kg
4 2
o 10 kglcm?
t ’ Total load (L) =lc-lo1-lo2=16kg-4kg-8kg = 4kg

Fluid fim pressure

=L = 4kg =25 kg/cm?
a 1.6cm?

Fiuid Film Stress is approximately 25% of Hydraulic Pressure

Bt~ s B4 Y (T il > k2 pushers 4 endhit e BT
fro k4 4 - Hd pied c Ep R M22T g7 w0 T T g7 Nprimary

ring ° BRK SR R 4 B R ST o dode b)Y RS- BRI o

gL g (bellow) fhifs {2
PP phET > 327 F IR
&

ght > A nER T Mg HA K

N

Deaasee=y/ (0. 5( OD*+1 Dz) )

BB AT g Lk RS PIRL G F o
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R PhHE R

Process gas leakage

Dry Gas Seal Spiral Groove Arrangement 33333,

_ Outer
Diameter

Land __
- Stationary face
Spiral i
Groove TOOVS y Rotating seat with
= Diameter spiral groove
.

Inner
Diameter

Rotation Relative

: ; — S
to Primary Ring "« & —+— »3®»»®>» ’ 1

CREBEZHG bl DGR AR R FFE Rk AJL - 5Tk
ARG+ f P s R IR BTF - AE 0 P R F S F
S e N AE i SR N e RARRES - d ST F AR A
LIRS BT T ERBHEG AR o TSR R B - &

BRRGIEET O EE Y T eIt hd > TR T ARl 2 o A
A R4 ITF tprimary ringf e FEE 4 i A o om BRECA E_k SRS

Lo b rg s end 4 o

1k gk
Approx. Gap = 0.003mm = '#‘ 'rﬂ /VL"

Opening Force

Closing Force

Compression fﬁI%\—-t—a %;'.LL ;%\-7» FF'JQ Fﬁf?

Expansion

Spring Load

v _ \_E,x gﬂ“’

16



g =

Reduced
Closing Force Opening Force

—> £

LS .

%HKE"?‘]F}EEH{‘J %/J\ o

el .

Brcd <P &4 o

PURE S B TR TR
Z_ Fi el IR AR TS o
F O R R o

]
gncreqsedF
Closing Force Pening rorce o 9 » R
— 1 — RSN
—e  |— \\
ot - 3 2/
I e \\— F—%—B }l:}'t 4 > 55 @ 4o
—pi | F— \‘
5 . 2
. —— JRE S RS TR
7
e
= 2B A IR

FOE R H 4 o

1§z fhdtm (B4 4 047

JOHN CRANE 28AT TANDEM

"2 dE §E R hEK 3 5 ) > H k% JOHN CRANE 28AT TANDEM - 2 #hit i
- BRie P Alh-A> AR EAGE SN BRI ERIL FES L
FRMET BB T SRR F E RS DALY o gt
FRRAHE 22EY & RERT o v 28XPF BB 43 TANDEMS > H 2%
Pt T AR TR 0 A bty S HEEE o 3 P (3N 05N dhdt o
Hipdte 2 B¢ 3o 47 (labyrinth) - & k59 % § § hdm g2 W
F W3~ primary vent o T PRIE ST AT P LS R o

17




1.Filtered Seal Gas Supply: idrd] 4 5e% » BA4F QiR ® 2 03I o 4
AR OR S R T e 2
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LE L I
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