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Engineers Up

System Design Options

Retrofit opportunities

The low-flow concepts for chilled- and condenser-water just described in
pages 33 through 37 present tremendous retrofit opportunities. Building
owners may need to increase the capacity of an existing system, for example,
in response to a building addition. In many of these buildings, the condenser

water system (piping, pump, and tower) is in good condition, but is considered

to be too small. Or, the system has expanded but the chilled water pipes
and/or coils cannot be changed. By changing from traditional design
conditions, the existing infrastructure can often be used while providing
additional capacity.

In both cases, either reusing an existing tower, or reusing existing chilled
water piping, the design engineer can often help reduce total project costs
using the existing infrastructure by selecting a chiller with a higher
temperature differential.

Cost Implications

By reducing either chilled- or condenser-water flow rates, the following
installed-cost reductions are possible:

- Reduced size of pumps, valves, strainers, fittings, and electrical connections
-In new systems, reduced pipe sizes

-In existing systems, more capacity from existing chilled-water piping

- Reduced cooling-tower size, footprint, and fan power

If a physically-smaller cooling tower is selected using low flow, its reduced

footprint can benefit building owners in a number of ways:

-Reduced real estate requirements (often more important than realized)

- Reduced structural requirement, since the amount of tower water is reduced
-Reduced excavation and material costs in the case of a large, built-up tower
with a concrete sump

-Improved aesthetics because of the reduced tower height

In addition to reducing installation costs, operating cost reductions for

the whole system are also available. Due to a smaller pump and/or tower,
the pump and tower operating costs can be reduced substantially with less
adverse impact on the chiller operating cost. Analysis programs such as
EnergyPlus, eQuest, TRACE™, or System Analyzer™ software can be used
to determine annual operating costs. Nordeen and Schwedler" showed
that operating costs for chilled-water systems using absorption chillers

can benefit greatly from reduced condenser-water flow. Figure 23 shows
operating costs as generated with System Analyzer analysis software.

Several considerations should be kept in
mind when determining sizes for new
systems. As pipe size is decreased, so
are valve and specialty sizes and costs.
Remember that reducing pipe size
increases pressure drop. Keep a balance
between first cost and operating costs.
This can significantly reduce the system
retrofit costs because existing pipes may
be used.

Figure 23, Annual system operating costs {absorption chillers)
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Condenser Water Flow

Kelly and Chan'® compare the operational costs of
chilled-water system designs in site locations. Their
summary states:

In conclusion, there are times you can "have your cake
and eat it too.” In most cases, larger ATs and the
associated lower flow rates will not only save installation
cost but will usually save energy over the course of the
year. This is especially true if a portion of the first cost
savings is reinvested in more efficient chillers. With the
same cost chillers, at worst, the annual operating cost
with the lower flows will be about equal to “standard”
flows but still at a lower first cost.
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Engineers Update

Misconceptions about Low-Flow Rates

Some common misconceptions about low-flow systems include:
1. Low flow is only good for long piping runs

2. Low flow only works well for specific manufacturers” chillers
3. Low flow can only be applied to new chilled-water systems

Let’s discuss each of these three misconceptions.

Misconception 1—Low flow is only good
for long piping runs.

One way to examine this claim is to use our previous example, but to
concentrate on the condenser-water side. We'll start with the example
covered on pages 30-32. Using the same chiller, but a smaller cooling

tower and a more conservative zero condenser-water-pipe pressure
drop, we can examine the effect of reducing flow rates.

Table 12. Reduced flow-rate effect

Energy consumption for the chiller, condenser-water pump, and
coolingtower fans is shown in Figure 24. Note that only at full

load does the total power of the chilled-water plant increase.
Recall that this is with absolutely no pressure drop through the
condenser-water piping, valves, or fittings. It is interesting to note
that the break-even point at full load is approximately 8 feet of
head (water) [23.9 kPa]. Also note that at all part-load conditions,
the total power of the low-flow system is less than that of the
base system. It is easy to see that even for short piping runs,
reducing flow rates can improve plant energy consumption.

Misconception 2—Low flow only
works for specific manufacturers’
chillers.

Demirchian and Maragareci”, Eley", and Schwedler
and Nordeen' independently showed that system
energy consumption can be reduced by reducing
flow rates. It is interesting to note that in the systems
studied, three different chiller manufacturer’s chillers

Condenser Water Pump Base Case Low Flow were examined, yet the energy savings only varied
Flow rate, gpm [L/s] 1350 [85.2] 900 [56.8] from 2.0 to 6.5 percent. In all cases, regardless of
System pressure drop, ft water [kPa) 5 . which manufa::turer’s chillers were used, Fh:e system
y o e o — —— energy consumption was reduced. In addition,

Condenser bundile pressure drop, waler Fa 19.9 [ 59.5 9.6 [28.7 . . .

Demirchian and Maragareci”, and Schwedler and
Tower static lift, ft water [kPa] 19.1 [57.1] 12.6 [37.7] Nordeen'' also noted reduced first costs.
Pump power output, hp [kw] 17.7 [13.2] &.7 [5.0]

- L

Pump fan electrical input, kw 14.2 5.4 MISCﬂI"ICEptIDI"I 3_an ﬂﬂw can

Figure 24, System energy consumption (no pipes)
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only be applied to new
chilled-water systems.

As previously discussed in “Coil response to

decreased entering water temperature” on page 33
and “Cooling-tower options with low flow” on

page 34, there are distinct opportunities to use
existing infrastructure (pumps, pipes, coils, and
cooling towers) to either expand available cooling
capacity and/or reduce system energy costs by

using lower flow rates. Upon examination, it is clear
that low-flow systems allow savings even on short
piping runs, work with all manufacturers’ chillers,

and can be used in retrofit applications. As a designer,
remember to review the benefits to the building owner.
Often, reducing flow rates can provide significant value.
Consulting engineers, utilities, and ASHRAE have all
concluded that reducing chilled- and condenser-water
flow rates (conversely, increasing the ATs) reduces

both installed and operating costs. It is important to
reduce chilledand condenser-water system flow rates
to provide optimal designs to building owners and
operators.
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Tracer AdaptiView™ Display Upgrade
for Series R Air-Cooled Chiller

dhnsuinSovBalaos Air-Cooled su RTAC TudoouulBisanounuinovsu CH530 Dynaview
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Tracer ' CH530
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.
AdaptiView
Features Tracer CH530 Control Panel Tracer AdaptiView Control Panel AdaptiView Benefits
Base Technology | Networked digital sensors and dis- Networked digital sensors and display, controlled by Provides unit control flexibility
play, controlled by Tracer Tracer UCBOO digital controller and Tracer OD color and monitoring not possible with
DynaView™ controller with graphic display. early generation digital controls.

monochrome graphic display.

Primary Repair Modular digital component design Modular digital component design that minimizes Repair components are in stock
Components that minimizes cost of individual cost of individual service parts and all components and affordable. Cable kits available
service parts and all components are used in Trane present production equipment. as an option when upgrading to
are used in Trane present AdaptiView uses pluggable-style connectors for easy AdaptiView.
production equipment. component replacement.
Trane Tracer communications protocol Supported: The only Trane Communications
Communications | (Comm3) is supported. BACnet, modules RTU, LON, or generic BAS capability offered with RTAC was
Capability Comm3. Comm3 will no longer be
Not supported: supported with AdaptiView.
Comm3 A greater choice of open

protocols provides flexibility and
speed. Software and firmware

is upgradeable to eliminate
phaseouts. Customers will need to
upgrade to one of these options if
they are still using Comm3.
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Features Tracer CH530 Control Panel Tracer AdaptiView Control Panel AdaptiView Benefits

Facility Native LonTalk™. Requires Tracer Native LonTalk™, BACnet, and Modbus®
Communications | Summit for Modbus and BACnet communications capability.
Capability communications capability with
facility communications systems.
Temperature Same Feedforward control as Feedforward Adaptive Control uses open-loop, PID
Control Strateqy | AdaptiView. predictive control strategy designed to anticipate
and compensate for load changes. It uses evaporator
entering-water temperature as an indication of
load change.
Chiller Same adaptive protection strategies Adaptive protection strategies - The Tracer™ controller
Protective as AdaptiView™, monitors chiller refrigerant temperatures, refrigerant
Control pressures and electrical phase imbalances and adjusts
Strategy chiller operation when conditions approach alarm limits.
Maotor/Power Same advanced starter Advanced motor/power protection - Digital control
Protective protections as AdaptiView. protection from current overload, phase imbalance,
Control phase loss, and over and under voltage variations.
Strategy
Power Failure Same adaptive fast restart method Fast Restart - If the chiller shuts down on a nonlatch-
Recovery as AdaptiView. ing diagnostic, the diagnostic has 60-70 seconds to clear
Strateqy itself and initiate a fast restart.
Performance Same performance monitoring Capable of measuring entering and leaving
Monitoring parameters as AdaptiView. water, oil temperature and compressor phase amps.
Capability
Logging and Current status and alarms are Recorded data logs include ASHRAE 3 report,
Reporting indicated on monochrome LCD display. Custom report, Graphical custom historical data log,
and 100 alarm log.
Setpoint Saving Setpoints can be edited and stored for All unit configurations and setpoints are recorded
and Backup backup using Tracer TechView™. digitally via Tracer TU allowing complete backup and
restoring of unit operating parameters.
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