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Presenta/on	outline	
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Hydrosta/c	transmissions	
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Mechanical	power	input	

Mechanical	power	output	
Rota/ng	sha[	

Rota/ng	sha[	
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Hydrosta/c	actuators	
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Mechanical	power	input	

Hydrosta/c	pump	
Hydraulic	actuator	

hXp://move.unibg.it/previdi/cometha.htm.	Design	by	Fabio	Previdi,	Italy		
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Hydrosta/c	transmissions	
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Examples	of	current	applica/ons	
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Rapid	change	of	the	wheels	speed	by	adjus/ng	the	pump	displacement	

Wheel	loaders	
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Examples	of	current	applica/ons	
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Spa/al	flexibility	between	the	input	and	output	sha[s	

Bucket	li[s	

Engine	
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Examples	of	current	applica/ons	

9	

Possibility	to	store	braking	energy	in	hydraulic	accumulators	

Hybrid	vehicles	

PROBLEM		
Hydrosta)c	Transmissions		
have	a	rela)vely	poor	

efficiency	when	compared	
to	Mechanical	
Transmissions	
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Hydrosta/c	actuators	
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Displacement	controlled	actuator		
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Hydrosta/c	actuators	
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Electrohydrosta/c	actuator		
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Hydrosta/c	actuators	
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Charge	circuit	 Pressure	spike	protec/on	
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Aeronau/cal	applica/on	

13	

Electrohydrosta/c	
actuator	

Electric	cables	
Hydraulic	lines	
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The	challenge	of	single-rod	actuators	
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Different	flows!	
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A	brief	note	about	the	book	
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Target	audience:	undergraduate	students,		prac/cal	
engineers	and	junior	graduate	students	

Pre-requisites:		no	more	than	a	liXle	knowledge	
about	power	hydraulics	and	a	basic	understanding	
of	calculus	and	physics	

•  Students	do	not	need	to	refer	other	sources	of	
informa/on	to	understand	the	text;	

•  Every	effort	has	been	made	to	derive	most	of	
the	equa/ons	found	in	the	text	

Exercises:	each	chapter	contains	a	list	of	exercises	in	
the	end	and	a	Solu/on	Manual	is	also	provided	at	
Wiley´s	website		

Scilab	scripts	for	the	numerical	problems	are	
provided	and	can	be	downloaded	from	Wiley´s	
website		
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How	the	book	has	been	divided	
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Chapter	1.		Introduc/on	to	Power	Transmission	

Chapter	2.	Fundamentals	of	Fluid	Flows	in	
Hydrosta/c	Transmissions	

Chapter	3.	Hydrosta/c	Pumps	and	Motors	

Chapter	4.	Basic	Hydrosta/c	Transmission	Design	

Chapter	5.	Dynamic	Analysis	of	Hydrosta/c	
Transmissions	

Chapter	6.	Hydrosta/c	Actuators	

Chapter	7.	Dynamic	Analysis	of	Hydrosta/c	
Actuators	

Chapter	8.	Prac/cal	Applica/ons	

Appendixes	

Chapter	1.Introduc/on	to	power	
transmission.	
	
•  Transmission	ra/o	
•  Mechanical	transmissions	
•  Con/nuously	and	infinitely	variable	

mechanical	transmissions	
•  Hydrosta/c	transmissions	
•  Hydro-mechanical	power-split	

transmissions	
•  Mechanical	and	hydrosta/c	

actuators	

Chapter	2	Fundamentals	of	fluid	flows	
in	hydrosta/c	transmissions.	
	
•  Viscosity,	compressibility,	bulk	

modulus 		
•  Effec/ve	bulk	modulus	
•  Internal	flow	in	conduits	
•  Flow	through	orifices	
•  Leakage	flow	in	pumps	and	motors	
•  Volumetric	losses	
•  Torque	losses	

Chapter	3	.	Hydrosta/c	pumps	and	
motors.		
	
•  Hydrosta/c	and	hydrodynamic	

pumps	and	motors	
•  Oscillatory	pump	and	motor	

output	
•  Volumetric	,	mechanical	and	

overall	efficiencies	
•  Hydrosta/c	pump	and	motor	types	
•  Digital	displacement	technology	
•  Performance	curves	
•  Efficiency	data	fikng	
	
	

Chapter	4.	Basic	hydrosta/c	
transmission	design.	
	
•  Transmission	efficiency	
•  Conduit	losses	
•  Transmission	sizing	
•  External	leakages	and	charge	

circuit	
•  Heat	losses	and	cooling	
•  Loop	flushing 		

Chapter	5.	Dynamic	analysis	of	
hydrosta/c	transmissions.		
	
•  Pressure	surges	during	transients	
•  Mechanical	vibra/ons	and	noise	
•  Natural	circuit	oscilla/ons	
•  Resonance	and	bea/ng	
•  Natural	frequency	and	damping	

ra/o	
•  Pressure	overshoot	aXenua/on	
•  Oscillatory	pump	flow	

Chapter	6.	Hydrosta/c	actuators.	
	
•  Introductory	concepts	
•  Opera/onal	quadrants	
•  Energy	management 		
•  Hydrosta/c	actuator	circuits	
•  Energy	storage	circuits	
•  Common	Pressure	Rail	and	

Hydraulic	Transformers	
	

Chapter	7.	Dynamic	analysis	of	
hydrosta/c	actuators.	
	
•  Mathema/cal	model	
•  Basic	equa/ons	
•  Force	balance	
•  Cylinder	fric/on	
•  Pilot	operated	check	valves	
•  Case	Study	
•  Numerical	simula/on	
	

Chapter	8	.	Applica/ons	
	
•  Heavy	mobile	equipment	
•  Hybrid	vehicles	
•  Wind	turbines	
•  Wave	energy	extrac/on	
•  Aeronau/cal	applica/ons	
	

Appendix	A	lists	the	several	ISO	
hydraulic	symbols	used	in	the	book.		
	
Appendix	B	contains	the	necessary	
mathema/cal	tools	for	a	complete	
understanding	of	the	book.		
	
Appendix	C	reviews	the	basics	of	Fluid	
Dynamics	with	a	special	emphasis	on	
the	Navier-Stokes	equa/ons,	which	
are	developed	in	detail.		
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359	companion	slides	
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•  Chapter	1	:	55	slides	
•  Chapter	2	:	25	slides	
•  Chapter	3	:	61	slides	
•  Chapter	4	:	42	slides	
•  Chapter	5	:	31	slides	
•  Chapter	6	:	70	slides	
•  Chapter	7	:	35	slides	
•  Chapter	8	:	40	slides	
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Gekng	a	glimpse	
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Go	to	hXp://www.wiley.com/	 Hydrosta/c	
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Thank	you	very	much!	


