Y— Formulas/Nomograms [Part 1]
IJ KEN (1) Formulas Data Sheet

\ Sl Unit Engineering Unit (Reference)
@ Hydraulic Power Lo: Hydraulic Power kW Lo: Hydraulic Power kW
(Pump Output) P-Q P: Pressure MPa p- P: Pressure  kgf/cm?
Lo= Q: Flow L/min Le= 612 Q: Flow L/min
60 * 1 kW = 1 kNem/s * 1 kW = 102 kgfem/s
=60 kN*m/min = 6120 kgfm/min
@ Shaft Input L: Shaft Input kW | L Shaft Input kW
Li=—§g£é T: Shaft Torque  Nem Li= %Tzr{)“ T: Shaft Torque ~ kgf'm
g' N: Shaft Speed r/min N: Shaft Speed rpm
S J
o - .
) @ Volumetric Efficiency a nv: Volumetric Efficiency %
= P Qp: Flow at Pressure P L/min
g T Qo X100 Qo: Flow at No Load L/min
:,>:’ * Qo - Qp = Pump’s Total Internal Leakage
@ Overall Efficiency _Le n : Overall Efficiency %) Lo 7: Overall ]
=1 =100 Lo: Hydraulic Power kW =1 T X100 Efficiency %
P-Q L;: Shaft Input kW P-Q Lo: Hydraulic Power kW
=—_—=" 100 |P:DischargePressure MPa = - 100 |Li: Shaft Input kW
BOLi Q: Flow  L/min B12Li P: Discherge Pressure kgfar? |
@ Hydraulic Motor Output
. L: Output kW . L: Output kW
==22TN it o00e Nm ==2zT'N 1 Torque kgfm
L q L
60000 |N: Speed r/min 6120 |N:Speed rpm
linder
@ Cylinder Output J— L: Output kW L: Output kW
Lzﬂ F: Force kN Lzﬂ F: Force kgf
60 V: Speed m/min 6120 V: Speed m/min
@ Valve Power Loss
FlowQ L: kW L : kW
Pressure P4 . Pressure P, L= AP+Q AP MPa L= AP-Q AP * kgf/ent®
60 Q: L/min 612 Q: L/min
Pressure Loss: AP=Pi—F:
Power Loss between Valve Inlet and Outlet: L
@ Viscosity (Absolute) and p=prvi=Toy= yg.om
Kinematic Viscosity o 10-¢ E 1002
p=prvi=prvaX 1 - Viscosity (Absolute) kgf-s/cm?
o ) o: Density kgf-s%/cm*
i VlSCO?'ty (Abscglute) Paes (= N*s/m®) v 1 Kinematic Viscosity cm?/s
o: Dgnsny .kg/.m . . v 2 Kinematic Viscosity ¢St
v 4: Kinematic Viscosity - m /52 ¥ : Specific Gravity kgflcm®
v 2. Kinematic Viscosity mm®/s g: Gravitational Acceleratlon 980 cm/s?
*1¢St=0.01 cm?s

@ Reynolds Number

. Dimensionless

v = Specific Gravity
o = Density

/ﬁéﬁéﬁéﬁéé: R * Quantity
f Velocity V V:em/s
Diameter d ]: —*Fow Qy A= V-d __4000Q _ 2120Q d:em
333233%/ ¥q 60 xd= devs vi - cm¥s
vy @ mm¥/sicSt| [ * R <2300: Laminar Flow
R: Reynolds Number Q: L/min R > 2300: Turbulent Flow
v : Kinematic Viscosity
@ Orifice Flow i
Q=C-A /24Py 10°x6 Q=C-Ay2E-4px 802 66C-Ay/4P
n ¥ 1000
% Q: L/min 0 kg/m® Q: L/min g: 980 cm/s?
/ C: Dimensionless C: Dimensionless Discharge
Discharge Coefficient Coefﬂcélent )
% AP:MPa  A:cm? 7 : kgflem ) A:em
_ AP: kgffem’
AP=P;-P
A: Opening Area C= Diséhargz;e Coeflicient

Note) The value of discharge coefficient depends on the flow channel geometry and
the Reynolds number; it generally ranges from 0.6 to 0.9.
|
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Formulas/Nomograms [Part 3]
(1) Pipe Size/Flow Velocity, Data Sheet
(2) Steel Pipes/Tubes

YLIKEN

0 Pipe Size/ Pipe Size Flow Velocit
Flow Velocity Flow Inside Area Inside Dia. r(r)uf e ocni//
. 2 min S
L/min om’ mm
— 2 800 —
3 — = =
— 600 —f— 10
o 01 _E° Nominal 500 5
2 = -4 Pipe Size 20—
= 0z—f—5 (Sch, 80) .y g
5 — 035 E° S o
= —— +4 T=2
10 — 8%*;8 4 F ZOO;E =20
= s =F10 E S 88¢
15 o 1= 4 150 — 222
= o 5 I, 1oty
20 — 2—fF 15 2 10— §OQ_
= F 3 =
= - — 20 # 30— e
50 41— 4 __ o
= b 1 = 2cg
40 — g —§F—30 1L« > >0
3 10— : 3 QB
50 - S L PO 20§
60 = w0—FE 55— 2 F050— 023
— +E 0050 0 L% 2
80 — 50— 60 9 £ 1]
100:: 40_; —— 5 ;—0.40 o
] 50;;80 Sig 20_*:—030
o a0 T 100~—1 =
150 s 10— - i
200 L = N S
= 300 —F— 200 T~ 015
300 — 4001 8 4
400 = =300 &= Ddb
3 g = 5= o008
1000 = Fo
S =
2000 —fE— 800 - S 8'82
5000 —f= 600 +x 0'04
4000 —— =0
£000 —f=#800 Zfioos
8000 =} 1000 15—F
4002
1 —=
—F— 0.015
08 49—
0.6 —4=—0.01
0.5 —; )=
0a
@ Steel Tubes/Pipes 03—
SGP. STS370. STPS2 =5
@cCarbon Steel Pipes
q SGP STS370 Note)
Pipe Type ->
o (JIS G 3452) (JIS G 3455) 1. The selection of steel pipes based on
Nominal Pres. MPa -> 2 4 | 6 10 16 25 \ 35 the operating pressure may be difficult,
Safety Factor -> 8 or more 6 or more 5 or more 4 or more since the pressure fluctuation, pipe
Nominal Dia. | Outside | Thickness | Thick | Sch. | Thick | Sch. | Thick | Sch. | Thick | Sch. | Thick | Sch. | Thick | Sch. vibration, pipe connection type, and
(A) | (B) mm mm mm | No. | mm | No.| mm | No.| mm | No. | mm | No. | mm | No. other factors must be considered.
8 1/4 13.8 3.0 30 Refer to the nominal pressure values
10 | 3/8 173 32 80 and their corresponding safety factors
15 12 21 '7 28 40 37 80 4‘7 160 in the left table for pipe selection.
20 34 27'2 2'9 20 3'9 80 5'5 160 2.“Sch. No.” is an abbreviation for
25 1 340 34 | 40 | 45 80 - 6.4 160 schedule number. Note that “X”
32 (114 427 36 | 40 | 29 | 80 64 | 160 | 80 * indicates special thick wall steel pipes
40 [11/2| 486 37 | 40 | 51 | 80 74 | 160 | 90 | * ‘gg’;f’;‘r’:ncclid“'e number.
50 | 2 60.5 3.9 | 40 55 | 80 87 | 160 | 112 | *
65 |21/2| 76.3 22 52 | 40 70 | 80 | 95 | 160 142 | % E)'S G_3:‘_52* 3454 o 64
80 | 3 89.1 42 52 | 40 76 | 80 | 11.1 | 160 165 | * Seﬁcgpl'm ber = 10 x PIS
90 [31/2] 1016 42 57 | 40 | 81 | 80 12.7 | 160 200 | * Wﬁefe“ € number =
100 | 4 114.3 45 60 | 40 | 86 | 80 135 | 160 20.0 )
125 | 5 | 139.8 4.5 95 | 80 159 | 160 * P: Operating pressure MPa @
150 | 6 | 165.2 5.0 11.0 | 80 18.2 | 160 S: Allowable stress _ MPa e
- - - ~ 3. Designation (-B Series of Yuken) I
. . _— Example 1
@Precision Carbon Steel Tubes for Compression Type Tube Fittings e 2 ap2 1128 =
*Thickness (mm) (Example 2) o
- STS370 with Sch. No.: E
Nominal Pres. MPa 10 16 25 35 STS370-3/4B x Sch. 80
(Example 3) @)
Outside mm Safety Factor 6 or more 4 or more STS370 special thick wall steel pipe: 2
S 15 Note) STS370-1 1/4B x 8.0 t D
10 15 2.0 1. STPS2 defined in JIS B 2351-1 Annex 2. ©
12 2.0 25 2. For selection considerations, refer to Note 1 in the “Carbon =
16 2.0 3.0 Steel Pipes” section. >
20 2.0 25 3.0 3. Designation E
25 25 4.0 (Example) STPS2-12 x 2.5 =
(@]
LL
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Formulas/Nomograms [Part 4]
(1) Viscosity vs. Temperature, Data Sheet
(2) Viscosity Conversion Chart

YUREN
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. . . — 80 - 376 426 - 11 20 —|
@ viscosity Conversion Chart 850 | 300 10
70 - 325 - 95 =
. ] | 300 275 [ gs
Use the following equations when = - 250 [ 25
A o 3 |— 60 280 & 60
the viscosity is 100 mm®/s or more. 260 | 005 1.5
- 250 - 7
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