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Energy Saving Methods in Hydraulic System
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FLUID POWER TRANSMISSION SYSTEM . .

POWER LOSS

nm
v F=kg/ct

F KV=m/sec
102 ["W

P4=

THEMAL ENERGY MECHANICAL POWER

(HYD' ENERGY) (WORK ENERGY)
TEMPERATURE (”’—"’———’——
RISE
-
.
¢ - B00AP0 ya-E00-20—
H1=860L(1-7 o) 427 427
Keal/hr Kcal/hr Kcal/hr

HGR = H1 + H2 + H3

HGR

Tl
Cp W [

AT =

0 OIL SPECIFIC HEAT: Cp [KJ/KgT]
-0 WEIGHT FLOW RATE: W= y Q

0 PUMP FLOW RATE: Q [LPMI
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Ps APU + PL
Ps QZ/K52+ PL
QPs = (/K3 + (QP)
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- A& (low water content)

dWn/d(Q) = Ps -3(QP)/(K?) = 0 o

QZ/KSZ: AP,
" APU = (I/S)Ps, Ps = BAPU
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¢ SYSTEM PRESSURE RIGHT SETT NG
-.RELEF VALVE
—-.PRESSURE SW ITCH

¢ PUMP UNLODNG CRCUIT
0 VALVE POSITION:TANDEM CENTER
¢ APLOW COMPONENT SELECT DN

—.SYSTEM PRESSURE= LOAD PRESSURE+AP SUM OF COMPONENT+ LINE AP
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SOLUTION :
O FLOW RATE VARIATION:

VARMABLE DISPLACEMENT PUMP

-.AXKS PISTON PUMP:SW ASH PLATE ANGLE
-.AXL5 BENT PSTON PUMP:BENT ANGLE
-.RADIAL PSTON PUMP:ECCENTREITY

- . VANE PUMP:ECCENTRIEITY

O FLOW RATE COMPENSATION:

w HOW :

[VARIABLE DISPLACEMENT
PUMP]
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= EXAMPLE CIRCUIT

0 SPECFICATIONS

- BORE DIAMETER : 10 cm

-ROD DIAMETER: 5 cm

- OPERATING TMEMUTY TIM E):
16 HR/DAY, 300DAYS/YEAR

-DUTY CYCLE :50%

9 REQURED PUMP FLOW RATE
Q =Ap *V =094.25 LPM
¢ RETURN FLOW RATE

Q =Ar*xV =70.69 LPNM

SWASH PLATE

ACCUMULATOR

[ACCUMULATOR
COMPENSATION]
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¢ REQURED MOTOR POWER

ITEM

SM ALL SIZED VALVE

LARGE SIZED VALVE

AP IN RETURN LINE
@ 70.69 LpM

TOTAL LOAD

BACK PRESSURE

12 kg fenf

-Fb=Px(Ap-Ar)= 12x(78.5-20)
=706 kg
-Ft= (5000 + 706)= 5706 ke

-Pb=Ft/Ap=72.7 kg /ot

2.5 kg je

=147 kg
-Ft= (5000 + 147)= 5H47—kg
-Pb=Ft/Ap=65.6 kg fent

AP IN PRESSURE LINE
@ 94.25 LpM

25 kg jert

4 kg fert

TOTAL REQU RED
PUMP PRESSURE

97.7 kg /o

69.6 kg /or

REQU RED POW ER

- POWER =PQ /612 'n
=97.7x94 .25/612x0 .8

- POWER =PQ /612 n
=69.6x94.25/612x0.8

= 18 8 Kkw— = 13 4-Kw—
MOTOR POWER - POWER =HHP/A n -POWER = HHP/* n
=188 Kw/0.85 =13.4 Kw/0.85
=92 Ky =16 Kw

ITEM SMALL SIZED VALVE LARGE SIZED VALVE
ENERGY POW ER RATE: 0.046 $ Mr POW ER RATE: 0.046 $AMr
COST OPERATION: 2400 Hr

COST: 2,429 $ /YEAR

OPERATION: 2400 Hr

COST: 1,766 $ NEAR

¢ COST BENEFIT

COMPARE FACTOR

SMALL SIZED VALVE

LARGE SIZED VALVE

VALVE SET PRICE 750 $ 1,300 $
MOTOR PRICE 2,548 % 1,857 $
ANNUAL POW ER 2,429 $ 1,766 $
COST

TOTAL COST 5,727 $ 4923 %
COST SAVING 304 $-
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= EXAMPLE CRCUTIT

0 SPECFICATIONS,

0 .FKED DSPLACEMENT PUMP:

—-.FLOW RATE :100LPM
-.SYSTEM PRESSURE:210 kg /om p

210 Kg/on
-.OPERATNG TMEQUTY TME):
16 HR /DAY, 300DAYSAEAR 1
-.DUTY CYCLE :50% 100 LPY
0 .VARIBLE D SPLACEMENT PUMP
-.FLOW RATE:10LPM @ 210 ke /et ’
07 8 JHHSUE | ofLiXIHZ AR ChaF AlAag
¥ 2 MM EBRIEEO| of{Xx|™Z 0
ITEM FIXED DISPLACEMENT PUM P VARMKBLE DISPLACEMENT PUMP
AP 210 K g/ ACROSS RELEF VALVE 210 K g/t ACROSS RELEF VALVE
FLOW RATE 100 LPM DURNG DUTY TME 20LPY DURNG DUTY TME
A AP
PO¥ ER kw= 2EL o k= 2PQ g
612 n 612 n
TOTAL POWER = 429Ky TOTAL POWER = 43 Kw
ANNUAL POW ER - DUTY CYCLE: - DUTY CYCLE:
CoST - 8 HrS/DAY - 8 HrSMDAY
- 300 DAYSAEAR - 300 DAYSANEAR
2400 HrS 2400 HrS
- ANNUAL POWER = 102860 KwH— | - ANNUAL POW ER = 10320 KwH
-1KWH=0.046 $ -1KWH=0046__ $
ANNUAL POWER  :4736% ANNUAL POWER : 475-%
COST COST
COST SAVNG 4,261 $ANEAR
53 HA=HYH AIZA] o AX|EHZ A
= CRCUTI
ITEM RELEF VALVE UNLOADNG CRCUTT
|
N4
AP ACROSS
RELEF
REBUCING

SET: 140K /en

UNLODING:AP: 15K/ ot

SET: 140K/ o

L
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ITEM RELIEF VALVE UNLOADING CIRCUIT
AP ACROSS
ACROSS RELIEF VALV
RELIEF VALVE 140 Kghrt ACROSS RELIEF VALVE 15-Kghm AC E
FLOW RATE 100 LPM DURING DUTY TIME 400 LPM DURING DUTY TIME
A _ AP Q
POWER kw= —2PQ n =0.8 Kw=  ——— n=0.8

612 n 612 n

TOTAL POWER = 286 Kw TOTAL POWER = 3 Ko
ANNUAL POWER — DUTY CYCLE: —~ DUTY CYCLE:
COST —~ 8 HrS/DAY — 8 HrS/DAY
— 300 DAYS/YEAR — 300 DAYS/YEAR
2400 Hrs 2400 HrS
- ANNUAL POWER = 68640 KowH— — ANNUAL POWER = 2200 KwH -
— 1KWH=0.046 $ — 1 KWH=0 046 $
ANNUAL POWER ' -3157 % ANNUAL POWER :© 331 %
COST COST
COST SAVING 2,826 $ /YEAR
54 X4 WE 2T AS ALY

¢ PRICIPLE: AP ACROSS VALVE GENERATES HEAT OF HYD' FLUID.
AT = HGR . HERE, THGR=HORSE POWER LOST X 42 4 BTU/MIN
Cop*+W = Kw(KJ/Kw sec)/102(Kg/KN)
W=WEIGHT FLOW RATE ( Yy Q)
={9.22KN/  M)*Q(L/Min)
Cp= SPECIFIC HEAT
045 ~05Btufllb . F)=1.9 ~2KJKg C
ITEM CLOSED CENTER TANDEM CENTER
. [FPOWER: 42 9 Kw —POWER: 2 Kw
HEAT ( C)

—HGR=42 9Kw(KJ/KwSec)/1 02(Kg/KN)
=0.42Kw(KJ/KwSec)/1 02(Kg/KN)
—-W= y Q=9 22KN/ m ){1 O0OLPM)
=922N/MiN
AT=HGR/Cp*W
=0, 42KwW(KJ/KwSec)/(1 9KJ/

. ke T)*
(0.922KN/MIN)(MIN/BOSECHKg/KN)

—HGR=2 Kw(KJ/KwSec)/1 02(Kg/KN)
=0 02KwW(KJ/KwSec)/1 02(Kg/KN)
W=y Q=(9.22KN/ m ){(100LPM)
=922N/MIN
AT=HGR/Cp*W
=0, 02Kw{KJ/KwSec)/(1 . 9KJ/ kg C)*
(0,922KN/MIN}MIN/BOSEC)(Kg/KN)
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