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Sponsors

Danfoss Liaisons:

➢ Jerry Huang

o R&D Lab Engineering ManageR&Dr

➢ William Sun

o Director of Research and Development

University Adviser:

➢ Dorr Campbell, Ph.D.
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Objective

The objective of this project is to design and construct a 
temperature and humidity-controlled testing chamber for the TT 
and TG models of Danfoss Turbocor Compressors.

5

Donald Laughlin



MECHANICAL ENGINEERING

Turbocor Compressor Models
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Danfoss Turbocor Compressors - TT

➢TT models can operate under standard water 

cooled and low lift chiller operation or at high lift 

for air cooled or heat recovery operation

➢Capacity ranging from 60 tons/200 kW to 

200 tons/700 kW

➢The TG Series have sound pressure levels as low 

as 70.0 dBA at 1.5 meters away

➢Typical Dimension: 788mm x 518mm x 487mm
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Refrigerant used: 

HFC134a
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Danfoss Turbocor Compressors - TG

➢TG models can operate under standard water 

cooled and low lift chiller operation or at high lift 

for air cooled or heat recovery operation

➢Capacity ranging from 40 tons/140 kW to 150 

tons/540 kW

➢The TG Series have sound pressure levels as 

low as 70.0 dBA at 1.5 meters away

➢Typical Dimension: 788mm x 518mm x 487mm
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Refrigerant used: 

HFO-1234ze
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Project Scope
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Goals and Assumptions

Goals

➢ Achieve a temperature range of 10 to 

55 °C

➢ Maintain a relative humidity range of 

0 to 95%

➢ Keep lab personnel safe throughout 

the testing procedure

➢ Easy to assemble and disassemble

Assumptions

➢ Dimensions of compressors being 
tested inside the chamber are 
constant

➢ Device will be used inside a Danfoss 
facility

➢ Power comes from the testing rig

➢ The chamber will sit atop the rig

➢ Danfoss-Turbocor can provide 
machining services
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Markets and Stakeholders

Primary Market

➢ Danfoss-Turbocor

➢ R&D Test Facilities

Stakeholders

➢ Sponsor
• Jerry Huang, Danfoss employee

➢ Facilitators
• FAMU-FSU College of Engineering

• Dr. Shayne McConomy
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Customer Need Statements
Q

u
es

ti
o

n
 A

sk
ed

"Are there any 
pressure 
specifications 
or concerns 
within the test 
chamber?"
C

u
st

o
m

er
 R

es
p

o
n

se "We do not 
have any 
pressure 
requirements 
for the test 
chamber."

In
te

rp
re

te
d

 N
ee

d Safety 
precautions 
and material 
selection 
considerations 
associated with 
a high-pressure 
enclosure are 
not a factor.

Michael Stoddard
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Customer Need Statements, cont'd.

Michael Stoddard

Q
ue

st
io

n 
A

sk
ed

"Do the humidity 
and temperature 
need to fluctuate 
throughout the 
test, or will they 
remain constant 
at predetermined 
levels?"

C
u

st
o

m
e

r 
R

e
sp

o
n

se "The controlling 
of the elements 
relies on the 
proposal. The 
temperature and 
humidity will be 
pre-set and 
remain constant 
until changed."

In
te

rp
re

te
d

 N
e

e
d The heating and 

humidifying 
control systems 
will not fluctuate 
over time within a 
single testing 
period.Q

ue
st

io
n 

A
sk

ed "How is the 
compressor in 
the testing rig 
switched?"

C
u

st
o

m
e

r 
R

e
sp

o
n

se "We need to 
deposit the 
compressor 
into the 
chamber from 
above with 
our overhead 
crane."

In
te

rp
re

te
d

 N
e

e
d The chamber 

has 
dimensions 
that provide 
sufficient 
clearance for 
the overhead 
crane.

Q
u

e
st

io
n

 A
sk

e
d "Are there 

specific features 
of the existing 
chamber that 
you want to 
incorporate in 
the design of the 
new testing 
chamber?"

C
us

to
m

er
 R

es
po

ns
e "Meet the 

project 
definition. Do 
not focus too 
much on the 
current design."

In
te

rp
re

te
d 

N
ee

d Use the current 
chamber as a 
guide to design a 
new and 
improved one 
that meets the 
project 
definition.

Q
u

e
st

io
n

 A
sk

e
d What is our 

budget?

C
us

to
m

er
 R

es
po

ns
e "The estimated 

material cost is 
$10,000."

In
te

rp
re

te
d 

N
ee

d Some materials 
will be costly, 
and the 
timeline for 
receiving them 
could be 
long. Order 
parts/materials 
early.
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Functional Decomposition
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Environment-
Controlled Test 
Stand Chamber

Protect lab 
personnel

Protect workers 
in case of failure

Withstand failure 
via material 

strength during 
the testing 
procedure

Provide 
accessibility

Provide a clear 
view of the 

compressor

Display controlled 
information

Control heating 
and humidity 

elements

Select and design 
the configuration 
of the humidifier 

and heat 
exchanger

Construct 
chamber to be 
transportable

Display controlled 
information and 

allow remote 
controlled 
operation 

Retrieve 
compressor from 
overhead crane 

or personnel 

Provides efficent 
assembly and 

disassembly of 
the chamber

Provides effiicient 
loading and 

unloading of the 
compressor

Provide sufficient 
clearance for the 
overhead crane 
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Functional Decomposition, cont’d.
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Functional Decomposition, cont’d.
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Functional Decomposition, cont’d.
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Functional Decomposition, cont’d.
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Major Takeaways From This Lecture

1. We are designing the test chamber for the test rig, not the 
testing platform.
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1. We are designing the test chamber for the test rig, not the 
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Major Takeaways From This Lecture

1. We are designing the test chamber for the test rig, not the 
testing platform.

2. Concept generation.

3. Material selection and heat transfer calculations.

4. Each concept could be prototype for preliminary testing.

5. Spring project plan.
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Major Takeaways From This Lecture

1. We are designing the test chamber for the test rig, not the 
testing platform.

2. Concept generation.

3. Material selection and heat transfer calculations.

4. Our group is making the final product for Danfoss. Prototyping 
will be testing the control systems

5. Spring project plan.
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Major Takeaways From This Lecture

1. We are designing the test chamber for the test rig, not the 
testing platform.

2. Concept generation.

3. Material selection and heat transfer calculations.

4. Our group is making the final product for Danfoss. Prototyping 
will be testing the control systems

5. Project plan

6. Spring project plan.
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Future Work

➢ Concept selection

24



MECHANICAL ENGINEERING

Future Work

➢ Concept selection

➢ Bill of materials
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Questions?
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