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SYSTENM MODEL FOR HYBRID POWER SOURCE
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Abstract

This project deals with the application of hydraulic devices
for using with the Hybrid Power Source such as engine and electric
motor in order to get more efficiency and economize energy. When the
Hybrid Power Sources operate with no load ,mechanical energy will be
accumulated in the form of hydraulic pressure. The accumulated energy
will be used later with the Hybrid Power Source.The study included the
mathematical model of the system. The result from the mathematical

model are compared with.the experimental result. .
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Laplace Transform

(s+1/C)*Y<a)-y(0) = (K/2D*F(s)

Y(s) = [(K/D)#F(s)+y(0)1/(s+1/2 ..

NI LANIZAY ¥(0) LE(0)=0 , F(s) =h_/s

M

Y(s) = (th/C)/[s*(s+1b§)]+y(0)/(s+1/zj

yt) = th*tl-exp(-t/Z)]+y(0)*exp(-t/53 .. (3
= Kh_ + Cy(0)-Kh_Jkexp(-t/z) ......... (4)
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=1298.57/(s+.1428)

310 Fig 4.6 simulate 3¢1AguAT

W.., = 1433.48 - 29.311%t - 27.03%t°
W, = 1433.48/s - 29.311/s° - 54.06/5°
uaz X, _, = 0.375/s

transfer function

(=) vis)

[1433.48/s - .29.311/8" - 54.03/s” 1/(0.3875/s)

3822.61 - 78.16/s - 144.16/s° = G




(rpnn)

airds)

REVOLUTION
(Thous

W = 1433.48 - 29.311%t - 27.03%t°

(%)

o [V o P .
LFauL NauANN 1 TRTARUNAN I TIRARINTAUAASTY Fig 4.10

FIG.4.10 SPEED DISCHARGING

EXPERIMENTAL & SIMULATION OPEN MAX

e A S BN S s s o e S e S
0 025 05 075 1 125 15 L35 2 22525275 5 335 35 375

TIME (SECOND)
O EXPERBMENTAL + SB{ULATION



- [
MATH MODEL W?B TRANSFER FUNCTION 310n177lATI¥WANTTNARANLUL

i
G, = 3822.61 - 7B.16/s - 144.16/s”
/G, = 1298.57/(5+0.1428)
G, = Y, #8/(s+1/2)%A

G, .= (K /D7 (s+175)

A
. r 7
W - 3822.61-78.16/5-144.16/8"
P 1298.57/(S+0.1428 X}
L J L A
+ (P o, *¥8)/(s+1/Z) %A

(K, 1/ (s+1izy | T




<
umm 5

- & -
471 73178uaruuIn1 e 1uau1AR
's
1Az 391708
ATeazI13178

< . - aw ot
310 math model n1A31NNTT simulate LUTALLNAUAUHANITNARANILHAD
-~ % v v . - < . 0¥ 4
error LNAIY A MIAIINNIT  simulate zaanTulatugenieinatin  tavann
[] ‘44 od o [] . ¥ L 3 Y] Ug
facter atvnutunq1Inafaenun  simulate  TURVINVIRIMNBUNKTIANINNA LWTIEIE
N [8L] . . . 9
nq1ﬁn113tn1wzuqqawnuwn UREH1IMN1TMY  transfer function A1UINNINTUAIE
Y R Sy a 4 1 e -
uaNINY TURITNINITNAABINNTBNAWR 1A NL HUNL AeLIu
as o A - ot 4 o .
-1191Y manual valve Va-iUa d luwtldaTaan FLUAITUARIALARAUNITINNITNAN
PY - .
muainmidy step function
- . o . f LY}
-ANHULNITNINUAAS accurnulator N1Tl% accurulator 3IBUATINARYTENA
. H T 4 T q
1000 psi asuw accumulator isnﬂQﬂunﬂ1ﬂuau§4n11 1000 psi Tumme discharge
4 o - . o d_ve c N N T <4
LUAADIIHAUARAYIIUNY 1000 psi  watumInnuNatRITAILMNRRSNUN N1 IlanTun
[} < (3 4 Y] JU (‘ ]
UAANTY FIG 4. 9 FIMAIWNLTIVAINELABTUL LUAWAIIUNTIA nuaaquataa1nasuquna
v 4 Y ) y o
Tualaa21ui2a8 N InRalrdun1TRadgun11Iun1T simulate AURAYTY FIG 4. 10
w ) S . | LS
-n173aR1 Taalfaua wnNEun A TANTan dHawA A 18NN uazwaan delay
. 4 o . LI Y . 3 Y 2
time 283LATENIA NITMATIINNTITNARBINUANIINNIT simulate HRANARIINUABLTIINAN
asitdu FIG 4.8
-n17iAR  loss M@ MUTENAUANNT  Lfiu pressure loss Tui93TidaTadn,

. . 3 { .
transmission loss THIWAT,UUTY, LNAT NIIMUTEANEATWRAYTEUURGE



UBINTINEBITUAUIAR

v Jd ] 4« 4
A7717Y  accumulater nuILIRTINY LWARNEIATIN L UA SRR NI TEULTATAL AU
2 Ve @ WV v v g
nuuasas1auunnnaga1agnaaqnwnnu
. « e ) -1 . 9y & w [Y) .
uuua1aaqn1qamﬁﬁﬁan1nn11a1ﬂnnw1naaaouazu11u1ﬁLUunaga1un11ﬁ1ﬂquuu11
4 X,
aa1luauAaTun 11N L Taauda T
1§n11a1uquuasnﬁ1ﬁuﬁndwuuu591uﬁa . tﬁﬂuwunun171§auﬁ1uqu Taa1d
“ @ v d v 4 4 ) d v 4 %
computer evuquuazuunnnagan1axwanasiauanﬂTnaaaqngnaaqaﬁnu

- o™ | . o4 X
fd w1 TatanT4ala neh1Inla transfer function naug1m§u



A188UIN

J 4 o
LATANNBIR

ENGINE DYNAMOMETER

Model CANM-250 ("CAM Series")

CAM SERIES SPECIFICATIONS
ATIEAYLAERIMAITIN 1-1 UAY 1 1-1,1-2,1-3
@7mTznay (CAM COMPONENTS)

oud ar v e
Lwawnaqﬁunwaanaaqnﬁ??ﬂﬂsaaaanuLuawnae Power Absorber
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e ddu & 192 :‘d
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4
817790 1-1 CAM SERIES SPECIFICATIONS

Iten Data
' Absorption Capac1ty - CAM-50E: 50 HP (37 Kw) @ 750 to 8000 RPM
e T e e e - CAM-250E: 250 HP (200 Kw) @ 2190 to 8000 RP!
Maximum Speed - 8000 RPM
Maximum Torque - CAM-50E: 350 Ft-Lb (339 N-m)
- CAM-250E: 600 Ft-Lb (813 N-m)
Absorption Type — Turboclosed Hydrokinetic
Load Control ~ Momentary—Closed Double-Throw Toggle Switch
. (with Pendant option)
Mounting Dimensions - See Figure 2-5
Weight (Approx.) = 233 lbs. (106 kg)
* Facility Service - Water: 35 to 70* psi (2.4 to 4.8 bar) .

Volume @80°F supply 140°F disposal (27°C; &
CAM~50E =~ up to 5 GPM (191/min)

- CAM-250E - up to 25 GPM ( 95 1/min)
Disposal, as above, gravity drain

- Electric Power: '
115V, 50/60 Hz, 1 Phase 3 amp (plus
instrument amp):

CD-1400 = 1/2 amp
CSS/1200 = (Meters = 1 amp)
MFSC = 1/2 amp (STP = 1/2 amp)

Finish - Yellow Powder Paint (Cover)
- Gold Iridice Zinc Plate (Frame & PAU)

*Maximum allowable, static pressure

COVER

COUPLING
TO ENGINE

FRAME

P
Iﬂn 1-1 CAM Series Engine Dynamometer



THERMO VALVE SENSOR
TUBE (COILED)

HEAT EXCHANGER

PILLOW BLOCK
° ' BEARING

2 J-BOX

W/COVER

SPEED SENSOR
CONNECTOR

LOAD CELL
CONNECTOR
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VALVE /REAR FRAME

ARBOR

NOTCH

(SEAT

d UPPER MOUNTING MAGNESIUM
IN ARM) HREADED ROD CAPSCREW PLUG

: LOAD CELL (LOAD CELL)

4
zun 1-2 CAM-250E,Cover Removed

LOAD LINE TO . SAFETY VALVE
* 3/4" FEMALE BLEED VENT  SOLENOID
HOSE FITTING ELBOW VALVE WATER SUPPLY
(SUPPLY) \\¥ \ // HOSE

Al _ (USER FURNISHED)

UNLOAD LINE
7 =35 _ v - PAU TO
7z -f— SOLENOID VALVE

- L -JUNCTION BOX

HEAT EXCHANGER [/
WATER INLET ELBOW L £

¥:NATIONAL HOSE
THREAD

i | _SPEED SENSOR
= CABLE

WATER DISPOSAL
HOSE

_ES” (USER FURNISHED)

HEAT EXCHANGER

WATER OUTLET LOAD LINE

e \ o FROM SOLENOID
*

3/4*
THERMO VALVE MALE ;'?'EIEIG

(DISPOSAL WATER)

4
3ﬂn 1-3 CAM-250E ,Cover Removed
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