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In addition, PICVs have a pre-setting function that provides even finer
temperature control accuracy, further eliminating temperature fluctuations and
discomfort. As a result, occupants are less likely to raise or lower temperature
settings, adding to the overall energy savings that the valves generate. PICVs also
allow for advanced pump control strategies that reduce energy use even more. In
total, PICVs can generate energy savings of up to 30%. They can be used in
almost any heating and cooling application to provide year-round comfort for
building occupants.

This paper discusses the energy savings methods in detail and includes a case
study example that quantifies them.

® Siemens Switzerland Ltd, 2017 siemens.com/acvatix
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LDAC Components and Fluid Flows

Conditioner Side Regenerator Side
Outdoor air for desiccant regeneration Conditioner water return to cooling
1 | (scavenging air) 8 | source (CTWR)
Hot, humid exhaust air exhausted to
2 | ambient 9 | Cooling source for chilled water
Chilled water supply to conditioner
3 | Hot water supply to regenerator (HWS) 10 | (CTWS)
Weak desiccant return to regeneratar
Thermal source for hot water 11 | (RDWR)
§ | Hot water return to thermal source (HWR) | 12 | Humid outdoor air for ventilation
Dry outdoor air for space ventilation
6 | Desiccant sump pump 13 | (processed air)
Strong desiccant supply to conditioner
7 | (CDSS) — -
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Figure 16, Centrifugal chiller with AFD

Compressor

Inlet Guide Vanes

Condenser Adjustable

Frequency
Drive

Evapecrator

ASHRAE 90,1 requires a chiller to meet both full and part-load efficiency
requirements. Using an AFD with a centrifugal chiller degrades the chiller’s
full-load efficiency. This causes an increase in electricity demand or real-time
pricing charges. At the time of peak cooling, such charges can be ten (or
more) times the non-peak charges. In return, an AFD can offer energy savings
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Comparison of Variable & Fixed Speed Chillers in Low Lift Conditions
Subset [0,0, 1, 1] where 53.8 < T_ < 54.4, 46,8 < T, < 47.4, m_ in upper half, and m_ in upper half
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Comparison of Variable & Fixed Speed Chillers in High Lift Conditions

Subset [, 8, 1, 1] where 78.3 < T, < 80,6, 54.0 < T, < 54.3, m_ in upoer half, and m, in upper half
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dehumidification.

reached their flow limits.

Chilled-Water Temperatures

Currently, comfort cooling systems are designed with chilled-water supply

Chilled water (without antifreeze) at temperatures that range from 44°F [6.7°C] to 38°F [3.3°C], and, in some cases,
34°F (1.1°C) is possible with some o N .

chillers that use saphisticated as low as 34°F [1.1°C]. Reasons to decrease the chilled-water temperature
evaporator-design and chiller-control include the following:

methods.

+ The system design more readily accommodates wider temperature
differences (lower flow rates) than the standard rating conditions (see
“Selecting flow rates” on page 30).

+ Lower water temperature allows |lower air temperatures (and flows) to be
selected, resulting in reduced airside installed and operating costs.

+ Colder water in the same chilled-water coil may provide better

« Colder water can be used to increase the capacity of an existing chilled-
water distribution system. In some instances, this can save significant
capital expenditures to add capacity to large central plants that have
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« What are the key markets for ammonia today?

Industrial Refrigeration: Today, ammonia remains the most cost-effective and energy-efficient option for all
types of industrial equipment. In fact, R717 makes up 15% of the total refrigerant market. R717 is expected
to remain the preferred choice for large installations once ozone-depleting substances will be ruled out under
international agreements. In the US and Canada ammonia is well regulated and enjoys a wide-spread use.
In Europe, R717 has been widely adopted for industrial refrigeration in the UK and Germany but is more
tightly regulated in France, Belgium, the Netherlands and Italy, and it is consequently less common. It is the
most common alternative to HFCs for larger systems in Scandinavia, mainly as a result of restrictions and
taxation on greenhouse gases. First installations in Australia have proved the efficiency of R717 plants. As a
most recent example, ammonia freezes 6000 head of lamb every day in one of Australia’s largest meat
processing companies, being capable of freezing 1610 bulk packed export meat cartons with a 24-hour turn
around.

Commercial Refrigeration: The use of ammonia in cascade supermarket refrigeration systems is growing,
especially in countries with stringent limitations on the use of HCFCs and HFCs, such as Scandinavia.

Chillers: Although the use of R717 is still limited, this market is expected to grow. As a most recent example,
a central ammonia chilling plant provides continuous supply of hot and chilled water for heating and air
conditioning to Terminal 5 of London’s airport Heathrow.

Heat pumps: R717 has been applied in medium-size and large capacity heat pumps, mainly in Scandinavia,
Germany, Switzerland, and the Netherlands.
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Energy consumed by lighting

Although lighting continues to use a large proportion of the total energy consumed by commercial buildings, the amount of
energy used for lighting decreased substantially with the adoption of more efficient lighting technologies that are

increasingly economical. In 2012, lighting used 10% of the total site energy consumed by commercial buildings compared
to 21% in 2003 (Figure 3).

Figure 3: Lighting in the commercial sector has decreased as a share of
total major fuel consumption

eia

space heating, 36% —

space heating, 25%

lighting, 21%

—other, 12%

other, 9% —, — lighting. 10%

cooling, 8% X / ~— ventilation, 10%
water heating, 8% \__f—yrmngeranon. 10%

wventilation, 7% ._f - coollng.B_%
N . — cooking, 7
s // water heating, 7%
cooking 3% —

2003 2012

o) B laa) (0 Ay 5ie 2i€ 2012 ale S 2003 ple (g 31 A AladiuY gl ¢ aiad = 48 JS)

Document No.: EPM-KEO-GL-000004-AR Rev 000 | Level - 3-E - External

il 3¢ sl AT o Jganll pusnsall (5 sinall 53 ol ) g sl (o cilans A& ranc 385 Bl Bl i cmana’ Ll ainnall 138 (e g SiSIY ) Aknl) Ao lida 3 jams
tiaall 138 G alel) St Aam sall 3 gll wumdy s e sSall ey phal s LS oS Rl ali ASa tinaall 38
45



saall g Aallad) Slall 8 elall g d8UAY @lBlginl a0l 53

Bl incandescent improved efficacy
Bl Compoct Fluorescent Due to advances in fechnology.
Tube Auocrescent induction lights are far more efficient
than traditional lighting sources. Cur
- High Pressure Sodium electronic ballasts generate power af
_ up to .29x conversion rate. This means
- Lowr Pressurs Sodium that up to 99% of elecinical enaergy is
- hetal Halide converted to visible light and lass energy
is lost as heat. As a result, ocur induction
B .=c lamps produce much brightaer ight,
far less heat, and consume half of the
B induction Lamp energy used by traditional lightbulbs!
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83
70
70
40
110
100
140

Q 37.5 75 112.5 150
Energy Efficiency [Lumens/Watt]

Ae g zluas 31 - American Green Power Jsie - 49 JSAl)

longer lifespan

By eliminating the use of electrode: and fraditional filaments, which typically
bum out and couse lamps to fail, we are able to drastically increase the rated
life of our induction bulos. With a rated life of up to 100,000 hours, curinduction
lamps will help you save money by greatly reducing both replacement and
labor costsl
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resource management

The benefits to induction lighfing go far beyond energy savings! In addition
to a longer ifespan, induction lamps help fo reduce maintenance and

replacement costs, as well as reduce cocling and air-condition costs dus to
lower lamp femperatures.

50%

SAVINGS

. YOUR CURRENT COST

80%
SANVINGS
. INDUCTION COST

REPLACEMENT COSET MAINTEMANCE COST EMERGY COST

REPLACEMENT MAINTENANCE EMERGY SAVINGS
SAVINGS SAVINGS Reduce Wattage
Reduce COverall Reduce Labor Cost for  High Efficiency Ballast Technology
Replacement Cost Re-lamping Dimming up to 50%
Reduce Contract Motion Controls
Service Cost Photo-Cell Controls
Reduce Inventory Control Management Systems

Maintenance Cost
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How Ciralight SunTrackers Work

SunTrackers ore
desgned similar (o 0
duo' pane window
and prevent heot

£ain or ioss.
LIGHTWELL

Off-the-tinid ighting
Jully solor powered. | DIFFUSER
M0 el hookun, LENS

DIFFUSED NATURAL LIGHT 3
Mirroes rack the sun throughout IAirrors direr natural sunight through 3 Natural Ighe s dispersed evenly
the day via the solar powared GPS a vghty reflective lightwell and series providing abundint, pleasant
racking, system of difTuser leases into the buidding, FREE hedlthy Ight.
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