


future data readings will measure and document an ongoing
O&M program designed to maintain the enhanced level of
performance

No direct way of measuring energy use or demand savings
exists because instruments cannot measure the absence of en-
ergy or demand. However, the absence of energy use or demand
can be calculated by comparing measurements of energy use
and/or demand before and after an energy conservation mea-
sure (ECM) (see ASHRAE Guideline 14-2002, Measurement
of Energy and Demand Savings for details and more specific
testing criteria and methods).

The ECM data collection was started on approximately Aug.
21,2005. The ECM cleaning of the coils occurred on Aug, 27
and 28. During the study, specific operational parameters on
SF-8 and 9 were monitored with energy balance and tempera-
ture/humidity data points being recorded for one week prior to
the ECM. The recording was resumed for an additional week
following the ECM. Several critical data points such as coil
differential pressure, air and water temperatures before and

after the coil, condensate temperature, supply air velocities,

outside air temperatures, humidity’s before and after the coil,
were monitored on SF-8 and 9 and both units. were properly
and completely cleaned. _

To add reliability in our instrumentation calibration and
accuracy, a certified and independent testing, adjusting and
balancing (TAB) firm was used to test and calibrate the in-
strumentation that logged pressure, temperature, humidity, air
velocity and volumetric flow rates, voltage and amps, during
the course of our study period. In all, soine 54 data points were
continuously logged throughout the study period.

The daily variation in outside air temperature was nearly
the same in the time span of this ECM (Figure 1), (As can be
observed in the various charts, the building HVAC systems
are operated in this building only during 6 a.m. to 6 p.m.
Mounday through Friday.)

The study has yielded the following overall results and
conclusions:

* Restoration of the one air handler resulted in inprovements
that will lead to energy savings of up to $40,000 this year,
in accordance with the results and assumptions of this
‘study, (The coil is 30 years old, and its last cleaning was

_‘one year ago, so the coil was in a dirty state.)

+ Restoring the air handler resulted in a decrease in the pres-
‘sure drop across the coil, of approximately 14%. This has
;resulted in a corresponding increase in airflow, The result

C:Lisithat the fan is producmg that much more work in the

) _(qj.kw_ :to 77 KW) of coolmg added to

:No

SF-9. We estimate that 100 tons (352 kW) of cooling
capacity will be added to the building once all four air
handlers in the building are restored in a similar manner.
(Building has a total of 1,800 [6330 kW] tons available
capacity.)

*» Restoring the air handler increased the thermal efficiency
of the cooling coil 25% with respect to its ability to transfer
its energy to its sensible loads.

* Restoring the air handler increased the thermal efficiency
of the cooling coil 10% with respect to its ability to trausfer
its energy to its latent loads. (This is especially significant
as it helps to cure the only IAQ related complaint from
building occupants, which was elevated humldity levels
in certain mterior locations.) :

+ Restoring the air handler will contmue ‘to save energy
by decreasing the load on the chiller plant and mak-

-ing the heat transfer of this loading more efﬁc1ent It

reduces the time of multiple chiller operation and its
4assocmted pumps, cooling towers, chemical costs, wear
and 'tear, etc. It also increases the awareness and prac-
tice of scheduling of plant operations and optimization
techniques.

On SF-9, the ineasured flow rate (by TAB contractor), using
the velocity across the cooling coil and the measurement of
the coil area, was 30,609 cfim (14 444 L/s) before cleaning,
and 34,980 cfm (16 507 L/s) after cleaning. (As shown, the
ECM coil cleaning occurred on Aug. 26 to Aug. 28, and the
velocity started to increase after that.) On SF-9, the calenlated
flow rate using pressure differences across the fan inlet and
discharge were 27,125 cfm (12 800 L/s) hefore cleaning and
31,173 cfim (14 710 L/s) after cleaning. (For informational
purposes only, the original specified cfm of this AHU-9 is
39,150 cfm [18 475 L/s}, and this value is not used in any
of our calculations. This unit is 30+ years old, and is not op-
erating up to its original design values.) As you can see, the
calculated vs. the measured values have a difference of 13%,
but for the purpose of this article, we will use the measured
vaiues, The increased airflows and delivery of conditioned
air to the space can increase tenant satisfaction and decrease
complaints. Figure 2 shows the graph of the increase in veloc-
ity after cleaning. _ )

On SF-8, the coil differential pressure decreased by 14%
(Figure 3). Using a similar analysis as we did for SF-9, this
resulted in a flow rate increase of 53,475 c¢fin (25 234 L/s) x
1.14 = 60,961 cfin (28 767 L/s).

On SF-9, the condensate water temperature, as shown below
in Figure 4 approached the chilled water supply temperature
from 6°F to 8°F (3°C to 4°C) before cleaning, to 2°F to 4°F
(1°C to 3°C) after cleaning, (As shown, the ECM coil cleaning
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