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To Follow

ÅExamples of Commercial Solar Thermal Systems that 
Iôve done in past 10 years.

ÅCost data on the systems is mostly complete.

ÅNo hard performance data on any of these, some 
anecdotal information.

ÅSchematics and some design data are provided for two 
systems.

ÅBuilding Automation System (DDC) discussed.

ÅSuggestions to Designers Looking for New Applications:
ïLoad determination prior to design is essential 

ïCandidate markets are identified.

ïExtended capability of basic BAS

ïOwnerôs Representatives.

ïCommissioning



Marthaôs Vineyard

MA





Data

ÅExisting Bath House

ÅApplication: Domestic Water Heating

ÅSystem Use: Summer (beach) season

ÅInstalled Cost: $87./sq.ft.

ÅIncome from metered showers paid for the 

system in 3 years, (anecdotal evidence 

from the town selectman.)  

ÅSystem Designed by: E.M. Barber, Jr.



Blackstone Valley Regional 

Technical School

Upton, MA







Data

ÅLarge High School:

ÅApplication: Solar Domestic Water heating:

ÅArchitect: Turner & Assoc.

ÅEngineer of Record: RDK Engineers

ÅSystem Cost: not available (litigation w/arch)

ÅSystem data: not available ( ñ )

ÅSolar System design: E. M. Barber, Jr.



Mt. Holyoke College

South Hadley MA





Data

ÅNew residence hall: ~180 students

ÅApplication: Domestic Water Heating

ÅArchitect: S/L/A/M Collaborative

ÅEngineer of Record: vanZelm Engineers

ÅInstalled Cost: $200+/sq.ft.

ÅSolar System Designer: E.M. Barber, Jr.



New Residence Hall 
computer model (eQuest) forecast

End Use Energy type Btu

Lighting Elect. 591,900,000

Space Heating Nat. Gas 582,900,000

Space Heating Elect. 1,900,000

Space Cooling Elect. 376,700,000

Heat Rejection Elect. 6,600,000

Pumps & Misc. Elect. 210,100,000

Domestic Hot wtr Nat. Gas 640,000,000

Fans ïvent./exhaust Elect. 300,800,000

Total bldg consumpt. --- 2,710,900,000



Schematic of MHC SDHW System
West array East Array

Drain back 

reservoir

pump

Solar heat storage

Heat-x



West Array Drain Back Reservoirs



East Array Drain Back Reservoir



Solar Fraction

ÅSolar Fraction is the portion of the total  heating 

load supplied by the solar system.

ÅSmall Solar Fraction: supplies preheated water 

to conventional heater which is óonô year round.

ÅLarge Solar Fraction: for several months of the 

year, or more, the solar system can supply all of 

the heating load.



MHC Solar System

ÅA Small Solar Fraction System, because:

ïconcept of using solar energy was not in the 

original building program;

ïadministration accepted the concept after the  

building design was ~ 50% complete;

ïamount of heat delivered by the system was 

limited to the collector area that could be fit on 

the roof area made available by the architect.



Auxiliary Heater

ñonò

Hot water 

to house
3-way valve

Solar Tank

Cold in

MHC Solar Water Heating System Installed 

as Preheater Year-Round 
(small solar fraction)



MHC Solar System
(small solar fraction system)

Å Principal Components:

1. Solar Collectors: 2 arrays
Å West array: 16 ï4ô x 7ô collectors: 448 sq.ft.

Å East array: 8 ï4ô x 7ô collectors:    224 sq.ft.
672  sq.ft.

2. Heat Exchangers:
Å West array: 5ò x 12ò x 50 plates

Å East array: 5ò x 12ò x 24 plates

3. Solar Hot Water Storage:
Å Lochinvar Tanks: 4 ï318 gal/ea (1272 gal.) 
(ratio: 1.9 gal/sq.ft. collector)



MHC Solar Water Heating System Installed 

as Preheater ïNon-Heating Season 
(small solar fraction system)

Heat Exchanger heated by 

steam from central heating 

plant (winter)

Hot water 

to dorm.

4 Solar Tanks

Cold 

water in

nat. gas fired boilers, used to heat 

domestic water when central plant off.

Domestic water heat-xôs

P-K P-K



MHC Solar Water Heating System Installed 

as Preheater - Heating Season
(small solar fraction system)

Heat Exchanger heated by 

steam from central heating 

plant (winter)

Hot water 

to dorm.

4 Solar Tanks

Cold 

water in

nat. gas fired boilers, used to heat 

domestic water when central plant off.

Domestic water heat-xôs

P-K P-K



Solar Fraction:

based on F-Chart model
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MHC Solar System 

Forecast Output

Btu/sq.ft./yr 270,550

kW-hr/sq.ft./yr 79.3



MHC Solar System vs. Solar 

Electric Systems

MHC solar thermal 

system ïProjected 

79.3

Best observed solar 

electric system

22.0

Avg. observed solar 

electric system

16.0

kW-hr/sq.ft./yr



Wallingford Library

Wallingford, CT





Data

ÅPublic Library

ÅApplication: Space heating: to heat floor of 

childrenôs reading room.

ÅDhw not included (load too small.)

ÅArchitect: Tuthill & Well, Architects

ÅEngineer of Record.: CES, Inc.

ÅArray Cost: $79/sq.ft. includes removal of old 

system; does not include storage or distribution

ÅSolar Collection Loop: E.M. Barber,Jr.



Fay School

Southborough, MA




