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•  Recently	completed	
•  Mock-up	built	and	ready	for	tesRng	
•  In	house	tesRng	

•  Current	
•  Mock-up	data	analysis		
•  FormulaRon	of	conclusions	

•  Future	
•  Local	tesRng	at	client	site	
•  Detailed	analysis	
•  RecommendaRons	to	client	
•  Semester	close-out	
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•  In	house	tesRng	
•  Gain	a	beZer	understanding	of	heat	exchangers	
•  Look	for	uncontrolled	outputs	and	how	they	affect	the	system	
•  Determine	how	parameter	fluctuaRons	effect	the	system	
•  Prove	effecRveness	can	be	logged	in	real	Rme	

•  Analysis	of	collected	data	using	two	calculaRon	
methods	
•  Determine	deviaRon	of	the	calculated	result	between	the	two	

methods	
•  Determine	which	method	is	more	applicable	at	Cavendish	Farms	

•  On	site	tesRng	at	Cavendish	Farms	
•  To	prove	that	the	chosen	method	can	be	readily	applied	to	the	

clients	systems	
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•  Constructed	a	mock-up	heat	exchanger	system	for	data	
collecRon	

•  Data	logged	several	tests	with	different	parameters	
adjusted		
•  Mass	Flowrate		
•  Hot	side	fluid	

•  Water		
•  steam	

•  Created	excel	spread	sheets	to	analyze	the	data	using	
the	LMTD	method	and	the	EffecRveness	method	
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•  EffecRveness	Method	

	

•  LMTD	Method	
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No. T c,in T c,out M c C,	c M h C,	h C,	min T h,in T h,out

1 18.80 32.41 0.1419529 594.2148394 0.3816957 1597.7782 594.2148394 61.64 56.35
2 17.92 32.47 0.1419529 594.2148394 0.3816957 1597.7782 594.2148394 60.66 56.66
3 17.79 33.90 0.1419529 594.2148394 0.3816957 1597.7782 594.2148394 61.39 55.56
4 18.04 33.47 0.1419529 594.2148394 0.3816957 1597.7782 594.2148394 61.52 56.66
5 18.74 32.35 0.1419529 594.2148394 0.3816957 1597.7782 594.2148394 60.72 55.43
6 18.11 33.15 0.1419529 594.2148394 0.3816957 1597.7782 594.2148394 61.09 55.25
7 18.36 31.98 0.1419529 594.2148394 0.3816957 1597.7782 594.2148394 60.54 56.66
8 18.30 32.97 0.1419529 594.2148394 0.3816957 1597.7782 594.2148394 60.66 55.37

Data:

Calculations:
Current	Rate	of	Heat	Transfer,	Q now Current	Max	Rate	of	Heat	Transfer,	Qmax Method	1:	Effectiveness Method	2:	Q	(Leslie) Method	2:	Effectiveness	(Leslie)

8448.539834 25456.22908 33.19% 1738.2 6.83%
6386.3674 25396.35005 25.15% 1744.1 6.87%

9322.364731 25907.83236 35.98% 1678.4 6.48%
7759.513963 25830.75675 30.04% 1727.5 6.69%
8443.778455 24946.94537 33.85% 1690.8 6.78%
9324.042398 25539.00321 36.51% 1680 6.58%
6191.93377 25062.06855 24.71% 1747.5 6.97%
8444.209855 25172.32512 33.55% 1676.6 6.66%
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Trial Valve	opening	(hot) Valve	opening	(cold) Average	Effectiveness	(Effectiveness	Method) Effectiveness	(LMTD) Percent	Difference
1 20 20 35.92% 6.62% 29.29%
2 30 20 34.39% 8.75% 25.64%
3 40 20 14.36% 8.07% 6.29%
4 20 30 29.07% 2.34% 26.72%
5 30 30 13.05% 2.24% 10.81%
6 40 30 8.44% 2.38% 6.07%
7 20 40 14.55% 1.68% 12.87%
8 30 40 13.44% 2.24% 11.20%
9 40 40 11.14% 2.21% 8.92%

Test	1	Results:



•  Through	 the	 first	 test,	 many	 design	
decisions	 were	 made	 based	 on	 the	
results.	These	involved:	 

	1)	Calcula)on	method:		

	 	-	LMTD	vs.	EffecRveness. 
	2)	Sensory	data:	

	 	 -	 CriRcal	 parameters	 needed	 to	
calculate	effecRveness. 

	3)	Efficiency	vs.	Effec8veness.		
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User System

Why	the	project	is	needed?
What	do	users	need	the	system	

to	do?
What	does	the	system	need	to	

do?
Identify	areas	of	concern.	
Where	is	energy	lost?

1 Real	time	monitoring Data	logging	 X X

Save	money 2
Measure	heat	exchanger	
properties	and	calculate	
efficiency

Logged	data	will	be	fed	into	the	
calibrated	mathematical	model	

X

Save	Energy 3
Compares	actual	efficiency	to	
rated	efficiency	to	determine	
effectiveness

Logged	data	will	be	fed	into	the	
calibrated	mathematical	model	

X

4
Ability	to	interface	with	users	
system

Confirm	components	with	client	 X

5
Identify	all	heat	exchangers	with	
locations	and	type

Identify	all	heat	exchangers	
types,	ratings	and	fluids	through	
site	visits	and	documents	
provided	by	the	client.	Compile	
information	into	one	document.

X

6 Get	data	from	heat	exchangers
Client	to	install	monitoring	
equipment

X

7
System	analysis.	Use	parameters	
to	calculate	efficiency	and	
effectiveness

Create	mathematical	model	to	
compute	data

X X

8 Provide	accurate	data
Calibrate	system	using	data	
logging	to	fine	tune	mathematical	
model.	

X X

9
Able	to	operate	within	the	
physical	environment

Spec	electonics	for	the	locations	
they	will	be	utilized.	

X X

10 Cost	vs.	efficiency	analysis

Create	a	spread	sheet	to	
determine	how	loss	of	efficiency	
in	the	heat	exchangers	is	tied	to	a	
dollar	amount.	

X

11

Determine	if	heat	exchangers	are	
working	as	they	should	and	use	
this	information	to	identify	
opportunities	to	optimize	their	
efficiency.

Mathematical	model	will	
compare	and	graph	change	in	
parameters	to	identify	solutions	
to	optimize	heat	exchange.

X X

12
Extend	the	scope	of	the	project	
to	other	areas	of	the	plant

Time	permitting X

13
Identify	potential	system	
improvements

X

14
Test	the	final	design	on	a	heat	
exchanger	in	the	facility

Requires	client	to	install	design X

Secondary

Business	objectives
Confirmation	Technique

How	will	we	do	this
TestDemonstrateInspectionAnalysis

Requirements
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•  Onsite	tesRng	at	Cavendish	Farms	(Monday,	16th	
March)	

•  Final	analysis	and	comparison	of	results	
•  Finalize	conclusions	and	recommendaRons	for	the	
client	

•  Finalize	documentaRon	
•  Prepare	for	final	presentaRon	
•  Prepare	mock-up	for	the	expo	

Roadmap	
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