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MET	350	Thermal	Applications	
Dr.	Orlando	Ayala	
Spring	2024	
Test	1	

Take	home	–	Due	Sunday	February	18th	2024	before	midnight.	

READ	FIRST	
1. RELAX!!!!	DO	NOT	OVERTHINK	THE	PROBLEMS!!!!	There	is	nothing	hidden.	The	test	was	designed

for	you	to	pass	and	get	the	maximum	number	of	points,	while	learning	at	the	same	time.	HINT:
THINK	BEFORE	TRYING	TO	USE/FIND	EQUATIONS	(OR	EVEN	FIND	SIMILAR	PROBLEMS)

2. The	total	points	on	this	test	are	one	hundred	(100).	Ten	(10)	points	are	from	your	HW	assignments,
and	ten	(10)	other	points	are	based	on	the	basis	of	technical	writing.	The	other	eighty	(80)	points
will	come	from	the	problem	solutions.	For	the	technical	writing	I	will	follow	the	attached	rubric.

3. There	are	2	problems.	Each	problem	will	be	worth	(80/2)	points.

4. What	you	turn	in	should	be	only	your	own	work.	You	cannot	discuss	the	exam	with	anyone,	except
me.	Call	me,	skype	me,	text	me,	email	me,	come	to	my	office,	if	you	have	any	question.

5. I	do	not	read	minds.	You	should	be	explicit	and	organized	in	your	answers.	Use	drawings/figures.	If
you	make	a	mistake,	do	not	erase	it.	Rather	use	that	opportunity	to	explain	why	you	think	it	is	a
mistake	and	show	the	way	to	correct	the	problem.

6. You	have	to	turn	in	your	test	ON	TIME	and	ONLY	through	BLACKBOARD.	You	must	submit	only	one
file	and	it	has	to	be	a	pdf	file.	For	the	ePortfolio	(which	is	optional)	you	are	supposed	to	upload	this
artifact	to	your	Google	drive.	I	will	provide	more	instructions	later.

7. Do	not	start	at	the	last	minute	so	you	can	handle	anything	that	could	happen.	Late	tests	will	not	be
accepted.	Test	submitted	through	email	will	not	be	accepted	either.

8. Cheating	is	completely	wrong.	The	ODU	Student	Honor	Pledge	reads:	"I	pledge	to	support	the	honor
system	of	Old	Dominion	University.	I	will	refrain	from	any	form	of	academic	dishonesty	or
deception,	such	as	cheating	or	plagiarism."	By	attending	Old	Dominion	University	you	have	accepted
the	responsibility	to	abide	by	this	code.	This	is	an	institutional	policy	approved	by	the	Board	of
Visitors.	It	is	important	to	remind	you	the	following	part	of	the	Honor	Code:

IX. PROHIBITED CONDUCT
A. Academic Integrity violations, including:

1. Cheating: Using unauthorized assistance, materials, study aids, or other information in any academic exercise (Examples of
cheating include, but are not limited to, the following: using unapproved resources or assistance to complete an assignment,
paper, project, quiz or exam; collaborating in violation of a faculty member’s instructions; and submitting the same, or
substantially the same, paper to more than one course for academic credit without first obtaining the approval of faculty).

With	that	said,	you	are	NOT	authorized	to	use	any	online	source	of	any	type,	unless	is	ODU	related.	



	
	
	
	
	

1) Calculate	 the	 effectiveness	 of	 the	 regeneration	 heat	
exchanger	from	problem	9-133	we	discussed	in	class	
(this	 is	not	problem	9-133	from	the	book!).	Compare	
the	value	of	the	effectiveness	against	the	typical	values	
of	effectiveness	show	in	the	figure.	Keep	in	mind	that	
when	designing	 a	HX	 the	 designer	 tries	 to	 reach	 the	
maximum	effectiveness	for	a	fixed	Cmin/Cmax.	
	
At	full	load	the	engine	produces	800	kW	of	power.	For	
this	engine	to	service	a	partial	load,	the	heat	addition	
in	both	or	one	of	the	combustion	chambers	is	reduced.	
When	 such	 changes	 take	 place	 the	 regenerator	
effectiveness	 remains	 constant.	 Please	 note	 that	
modifications	 to	 the	 flow	 route	 might	 occur	 as	
required.		
	
What	is	the	produced	power	if	the	reheater	is	turned	
off?	Does	the	thermal	efficiency	change?	Why?	

	
	

	
	
	

	
	
	
	
	

	
	

2) Calculate	the	propulsive	efficiency	of	the	jet	propulsion	cycle	we	solved	in	class,	problem	9-142	(this	
is	not	problem	9-142	from	the	book!).	
	
Repeat	the	problem	using	a	compressor	efficiency	of	80	percent	and	a	turbine	efficiecny	of	85	percent.	
Use	Cp	and	Cv	variable.	Provide	the	pressure	and	temperature	of	ALL	the	states	(including	the	actual	
states	 leaving	 the	 compressor	 and	 the	 turbine).	 Calculate	 the	 propulsive	 efficiency	 of	 the	 jet	
propulsion	cycle	and	compare	to	the	previous	one.	Does	the	propulsion	efficiency	change?	Why?	
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