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CEEE Vision

Enabling Energy Sustainability

Energy Efficiency & Renewable Energy

Helping Engineers Innovate

_,everaging computing pow

creativity and intuition!
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CEEE Sponsors

1 Arcelik

2 Ballard

3 Bosch/FHP

4 Daikin + McQuay
5 Danfoss

6 Delphi

7 Denso

8 DOE/ORNL

9 DunAn
10 Emerson +Liebert
11 GE Appliances

12 Gree

13 Guentner

14 HTPG

15 Honeywell

16 Hydro

17 Ingersoll Rand
18 Johnson Controls
19 LG Electronics
20 Luvata

21 Mainstream Eng.

22 Midea

23 Mitsubishi Plastics
24 Modine

25 Petroleum Institute
26 Sanden

27 Sanhua

28 Sanyo

29 SAPA

30 Shanghai Hitachi
31 Sub-Zero

32 Suez

33 Whirlpool

34 Wolwerine
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HP Faculty, Students and Staff




A 260+ Technologies Identified

A Conventional and Alternative
Cooling Systems

A Systems Integration

A New Applications for Existing
Technology
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Alternative Cooling Techn. & Appl. Consortium

Projects
Vapor Inj. HP System Solar Cooling and Latent Cooling
VREF Field Tests Solar Decathlon TE-VC Integration
Secondary Loop Water Retention ACTA Map
System Plate HX Test Facility Past Projects
Low H-Flux HT Separate Sensible &
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Solar Cooling Efficiency
Comparison
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« Concentrated Photovoltaic/Thermal

w

Preferred Collector

Collector:

o Two collectors combined into one
o Electricity

o Hot water

Potential for higher combined
efficiency

Glycol heating fluid
Solar cells for heat and hot water

¥
Direct solar energy ‘

o
Reflective SV
e 1 Y

Automatically tracks angle
of direct sunlight, tilts down
in sleep mode at night

Optionally tracks

second axis forupto s o

35% more energy
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Proposed System

5 Vapor Comprassion Cycle
20 W [Sensible Load Only]
COP=4
'D"&{j Photovoltaic Thermal Collector
<] [:} 25 % Electrical
1000 W G0 % Thermnal
Dvd 60"C | Solid Desiccant Cycle
[Latent Load Only]
600 W coP=05
Electrical Output
-
I
o / Thermal Output :
|
|
|
Storage Vapor
Tank Compression
Cycle
CPVT
[ ] ] Conditioned
<}: H.X. Space
’ ‘ TN
| H.X
Hot e VY
Humid Air e Heat
esiccan Recovery
Wheel Wheel

Cyele COP
1000 W ——» 1

N0W — 0.3
Owerall System COP

1.3



Humidifier

Experimental Work
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Two Solar Decathlon Entries

UMD
2"d Place 2007
1st Place, 2011
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