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*The competition

*The analysis

*The design: structural, thermal, electrical
*The market

*The construction

*The event

*The results

*The future
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Engineering (Thermal)

« 15 arrays of evacuated
solar tube collectors
— Generates hot water

— Used to heat house Iin
winter time using
hydronic fan-coil unit

— Used to cool house in L)
summer through
absorption chiller
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Evacuated Tubes

« Evacuated glass tubes
encasing concentric copper

pipe with absorber plate |
: Plate

— Seido 2-8 tubes ‘

(http://www.sssolar.com) _ )\ ,.
* EfﬁCienCy = qabsorbed/qincident

— Function of ambient ’\
conditions, solar irradiation | concentric
and inlet temperature Copper Tubes Glass Enclosure

— Efficiency ~ 0.6 based on
gross collector area
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Thermal System Layout

Two 350 gallon

Absorption Chiller

/ hot water tanks

From Bulk
Water Tank

=By
. >

Evacuated Tube Array = =
(3x5) .
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Hot TES Tanks

Two 350 gallon
hot water tanks:

70 [}
fauq"guli;é= m_“x“-“‘h“ 3 k) b
an4,8 [z} IgeE, 8 [77] y ~ 25 X 25 X 6
N, «  Custom build
152.4[5]1 D 2175.5 [B5.65] . Located Side by
534, 4 [21] f% S!de under
- \L kitchen counter
e, 4 |11 1'% FRAT, uasd for e | seus
e v \ e * Insulated tanks
. vented to outside
| | b« (2.7 «  Open/well-mixed
22,2 [ 575} | e (i.e. no HX)
_— J « 1/8” carbon steel
101.8 [4—- . 260,4 [24]
53,4 [21] | :.-;== n.iﬁ:'ﬁﬁ.m i
1.6"" MPT 2] pu::.c_s./ Hot Wobter Tomk
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Domestic hot water tank

79 gal DHW tank

| N9 + Vitocell V-300
(Viessmann)

« 4” foam insulated
stainless steel tank

e SS tubular heat
exchanger caoll

 Located in bathroom
 Hot water for shower
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Hydronic Fan-coll unit

ENERBOSS 400 M Series
Integrated Air Handlers
For Multi-unit Buildings

UNIVERSITY OF -l@

Cincinnati

Constant CFM fan output

450 CFM (heating or cooling)
250 CFM (continuous fan)

Separate heating & cooling coils
(14,793 Btu/nr ; 8,430 Btu/hr)

Heat Recovery Ventilator (HRV)
— exhaust/fresh make-up

65 CFM ventilation (normal)

120 CFM ventilation (high)

www.nu-airventilation.com




Thermal System Cost

« Evacuated tubes ~ $15,000 (120 tubes)
« Absorption Chiller ~ $16,000

* Pumps ~ $1,000

« Storage Tanks ~ $2,500

Total Cost ~ $34,500

Rotartica unit acquired from Spain
(http://www.rotartica.com)
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