
Measured Performance of Solar Water Heater & DHR System
(Case Study of Model S3-60 GFX by Northeast Utilities)

Study Period: 145 days; November 17, 1996 to March 30, 1997.

Test Method: Sub-meters installed to monitor electricity & water consumption of all key subsystems.

GFX Model: S3-60 added to a home in Connecticut with an existing solar water heater.

Original System: Before GFX, the solar water heater provided about 927 kWh/yr or 16.4% of the family’s

annual hot water demand of 5627 kWh; then worth $619 @ NE Utilities’ rate of 11¢/kWh.

Special Conditions: Despite the GFX-Inventor’s recommendations, water preheated by GFX was fed only to

the existing high-efficiency electric backup storage water heater. Cold water fed to the plumbing fixtures and

solar tempering valve bypassed GFX’s coils; degrading performance in 3 ways:

1. On sunny days, the solar tempering valve drew cold water instead of water preheated by GFX; thereby
reducing the quantity of solar-heated water and increasing electricity consumption in the backup heater.

2. The S3-60 GFX was operated unbalanced to reduce heat recovered from showers & sinks.
3. Had GFX been operated balanced, its most efficient  mode, the backup heater would have wasted less

electricity and it’s First-Hour Rating would have tripled. (See  www.gfxtechnology.com/tests.html)

Summary of Measured Data Presented in Following Pages

Cost Breakdown Annualized Value of
Electricity @ 11¢/kWh

Estimated Cost/Savings
of Improved System*

Baseline Cost without Solar or GFX $619 Same

Actual Cost of Electricity from Utility $412 (66.6% of Baseline) $247 (40% of Baseline)

Standby Cost of High Efficiency Backup $148 N/A

Standby Cost of Tankless Backup N/A Negligible

Solar Savings $102 Same

Baseline Cost without GFX $517 $369

GFX Savings $105 (20.3% of 517) $122 (33% of $369)

Solar + GFX Savings $207 $224

Net Savings $207 (33.4% of Baseline) $372 (60%)

C Improved system would substitute a tankless heater for the tank-type backup (to eliminate standby loss) and
operate GFX in its most efficient mode to minimize hot water supplied by the solar-tank and backup heater.



20 

40 

60 

80 

100 

120 

140 

160 

B
tu

 / 
ga

l r
ec

ov
er

ed
 b

y 
G

F
X

11/17/96 12/01/96 12/15/96 12/29/96 01/12/97 01/26/97 02/09/97 02/23/97 03/17/97 03/30/97
reading date

Sayko: GFX kWh recovered vs. gallons o

Btupergal

Page 1



0 

0.5 

1 

1.5 

2 

2.5 

D
ai

ly
 W

at
er

 H
ea

ti
ng

 E
ne

rg
y 

C
on

tr
ib

ut
on

11/17/96 12/08/96 12/29/96 01/19/97 02/09/97 03/09/97 03/30/97
reading date

Solar contribution

purchased electricity

GFX contribution

Daily Water Heating Costs & Savings

Btupergal

Page 1



0 

5 

10 

15 

20 

d
ai

ly
 a

ve
ra

g
e 

kW
h

11/17/96 12/08/96 12/29/96 01/19/97 02/09/97 03/09/97 03/30/97
reading date

solar contribution

resistance heating

GFX heat contribution

Energy inputs to Sayko's water heater

Btupergal

Page 1



(20)

0 

20 

40 

60 

80 

100 

120 

kW
h

 / 
d

ay

11/24/96 12/15/96 01/06/97 01/26/97 02/16/97 03/17/97 04/06/97
reading date

General Service

Space Heating electric input

DHW electric input

Sayko - household electricity usages -

Btupergal

Page 1



GFX Wastewater heat exchanger test

SaykoParticipant:

 <<<<<<<<<<<<<<Customer's Weekly Readings >>>>>>>>>>>>>>>>

Bradley
avg temp,
Weekly

time
Solar run

tank)
(at

temp
DHW

used
water
hot
- 

gallons
DHW

to tank
preheat

GFX

Meter 2-
Btu

used
hot water

- 
gallons
DHW

output
system

Total DHW
Meter 1-

Btu

usage
electric
heater
water

Meter 1-
KWH

Heat Pumpmeter
Billing

reading
Date & time of

hrsdeg FISTA Btu MeterRho Sigma Btu Meter

1000
 Btu x

1000
 Btu x

m/d/y h:m
320459,292283,64010,98611/12/96

30.616,28611049244459,766283,86011,032150,892191,06111/17/96
37.716,3011101,090107460,385284,15411,108151,129191,51411/24/96
34.116,3361361,704173461,026284,47911,206151,385192,11312/01/96
37.816,3751342,131219461,455284,70411,276151,609192,56712/08/96
34.316,4801322,666282462,012284,99711,369151,865193,18312/15/96
36.616,4921313,229350462,597285,30311,460152,106193,73912/22/96
35.516,5091363,777425463,170285,60511,548152,348194,27212/29/96
33.016,5651324,377506463,835285,96911,658152,635195,01001/06/97
28.616,6051344,807566464,316286,23111,738152,896195,60801/12/97
23.316,6291325,182623464,735286,45711,795153,196196,36401/19/97
27.916,6881305,635686465,249286,73911,872153,462196,98501/26/97
25.916,7101346,057744465,728287,01711,952153,754197,71102/02/97
33.416,9031356,360781466,071287,21112,011153,995198,16802/09/97
29.616,9491356,783839466,560287,50712,081154,275198,42002/16/97
38.817,0161267,125887466,958287,73012,125154,497198,83302/23/97
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36.317,1431327,9831,015467,944288,28912,258154,975199,82003/09/97
30.417,1901328,6471,119468,664288,67512,338155,272200,47403/17/97
35.017,2251288,9231,161468,976288,83712,373155,482200,84703/23/97
42.417,2831309,4821,243469,593289,16712,439155,682201,29403/30/97

na17,3701389,9441,306470,107289,44412,475155,865201,67704/06/97
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