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Subject: GFX Evaluation

We are completing analysis of a 1-year study of the performance of a GFX system located in atriplex in
Duluth. The purpose of this memo is to provide you with a preliminary look a our findings.

1. The ingdlation

A number of sudies of the Gravity Film Heat Exchanger (GFX) have been performed where the GFX is
indaled in angle family homes. However, it is gpparent that the benefit of the GFX would be greater in
multifamily dwellings where two or more gpartments share acommon drain line. If a GFX were located
in this drain line, the opportunity for heat recovery from drain water from al apartments would likely be
larger, there would be more energy saved by the GFX and the economics of the GFX would be
improved as compared to asingle family ingdlation. Of course, this assumes that hot water
consumption patterns for families are about the same whether they live in single family or multifamily
dwelings. To evauate the performance of the GFX in amultifamily setting, Oak Ridge Nationd
Laboratory through DOE' s Appliance and Emerging Technology Program

(www.er en.doe.gov/buildings/emer gingtech) identified asite for the study, installed a GFX
aong with indrumentation into this Ste and initiated the 1-year sudy. The Stewas atriplex for low-
income families owned and operated by Center City Housing in Duluth. Hot water for dl three units
was supplied by asingle, 40-gdlon dectric water heater located in the basement. A single GFX
modified dightly for usein multifamily ingtalations was designed and built for this project by the
manufacturer. The modification conssted of separating the coil around the centra pipe of the GFX into
four parald circuits to reduce the pressure drop caused by alarge flow of fresh water through the coils
of the GFX. This modification was made only to minimize water demand from one gpartment from
affecting another gpartment. The 60-inch GFX was indaled to ensure balanced flow: thet is, both hot
and cold water to the gpartments passed through the GFX. Baanced flow, athough not necessary for a
GFX ingdlation, nevertheless maximizes the heat exchange effectiveness of the system.




2. The Experiment

Instrumentation conssted of flow meters at the inlet to the hot and cold water lines manifolds leading to
the gpartments and to the GFX, temperature sensors at critica |ocations and a watthour meter to record
the energy consumption of the eectric water heater. Data from these sensors were recorded at frequent
and regular intervas using a datdogger and tranamitted dectronicdly to Oak Ridge for andyss. Daa
collection for this 1-year experiment began in June 1999.

3. Pdiminary Findings

Data from the experiment showed firg of al that there was sgnificant variability in the amount of hot
water used by the tenants in the apartment over the duration of the experiment. Monthly hot water
consumption ranged from alow of about 2000 gdlonsin December (64.5 gpd) to about 6000 galonsin
April (200 gpd) as shown in Figure 1. Thiswas supportive of evidence that al of the agpartment units
were not occupied a al times during the experiment and that the number of occupants for any one
gpartment varied over the course of the experiment.
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Figurel. Total hot water use and GFX benefit over the fidd study in Duluth.

Aswas noted earlier, the 40-galon dectric hot water tank was instrumented o that the heat delivered to
the hot water aswell as the electrica energy provided to the hot water tank could be measured. From
these measurements, a“fidd” energy factor could be determined. The energy factor (efficiency) is
important to know, for it can be used to determine the additiona energy to the water heater that would
have been needed if the GFX had not been in place.  The energy factor (efficiency) for the water heater
remained at about 0.80 for most of the year, dropping to 0.75 during December, January and February —
the coldest months. In our anayss, the water heating energy savings provided by the GFX were based
on the measured efficiency of the eectric water heater. These savings are shown by the plot a the top

of Figure 1. Ascan be seen, the GFX saved from 25% to about 30% of the overall energy needed for



water heating. These savings as afraction of total hot water energy, did not vary with the tota hot water

flow as shown in Figure 1. From months with little hot water use (e.g. December) to months with high
hot water use (e.g. April), there was no change in the rdlative savings provided by the GFX.

We a0 examined how the energy provided by the GFX and the dectric water heater varied depending

on theinlet temperature to the GFX. Both the GFX and the dectric water heater did more water hesting
during times when the average inlet water temperature was low (e.g. 54F) than when iswas warmer (e.g.

64F) as shown in Figure 2. The data points each represent weekly averages of data taken during the

experiment. As expected, the GFX provided more energy at times when the inlet water temperature was

low.
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Figure 2. Heating contributions depend on inlet water temper ature.

Finaly, we calculated the equivalent eectrical energy that was saved by the GFX in the triplex over the
course of the experiment. The pattern of cumulative dectricity savingsis shown in Figure 3. Thefact
that the savings tended to be greater during the spring was due to greater hot water consumption by the
triplex occupants during thistime. Over the 1-year period, the GFX saved atotal of 2800 kwh of
dectricity. If thisdectricity were vaued a $0.08/kWh, the savings in operating costs would be $225.

4. Conclusons

This experiment confirmed that the fraction of energy saved by the GFX does not depend on whether it
isinddled in atriplex asin this case or in asingle family home. With high or low hot water
consumption, the reative savings of the GFX were much the same. In terms of absolute energy (and
cost) savings, it isimportant to recognize how the therma energy contributed by the GFX would have
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Figure 3. Annual Savings by GFX.

been provided if the GFX had not been there. This requiresthat the fidd efficiency of the main water
heater be measured and applied to a caculation of the GFX benefit. In this experiment, we determined
that the GFX would save between 25 and 30% of the total energy needed for hot water production based
on the measured efficiency of the resstance water heater in the triplex. Over the year of this

experiment, the GFX saved the equivaent of 2800 kWh of eectricity.

Multifamily buildings with large hot water consumption patterns are an idedl gpplication for the GFX.

In cases where hot water is provided by resistance water heaters, operating cost savings should be
aufficient to judtify GFX ingdlation with short Smple payback times. The payback time for a specific
application obvioudy depends on ingtalled cost, the amount of hot water consumed daily and the cost for
delivering hot water using the conventiona water hegter.

Sincerely yours,

John J. Tomlinson
Buildings Technology Center
Energy Divison



