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e \Water Cooled Chiller (Centrifugal Compressor &
Screw Compressor)

® Air Cooled Chiller (Screw Compressor)
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ASHRAE Standard 189.1-2014
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Health care facilities must meet the
requirements of ANSI/ASHRAE/ASHE
Standard 170-2008-Ventilation of

longevity and limitation issues. Single
product attributes, such as recycled
content, have existed for years and

Indoor Environmental Quality

The quality of the indoor environment has
a significant impact on the health, comfort,
and productivity of its occupants. Indoor
Environmental Quality (IEQ) addresses
more than just indoor air quality (I1AQ).
Thermal comfort, acoustics, daylighting,
lighting quality, and materials used for
furnishings and finishes can all contribute
toward building 1EQ.

continue to build awareness and
impact consumer product selection.
Multiple-attribute product declaration
or certification, including industry-wide
environmental product declarations,
third-party multi-attribute standard
certifications and product lifecycle
assessment, have gained traction in
recent years and are incorporated in
Standard 189.1.

Health Care Facilities.

In addition to 1AQ, mandatory
requirements also cover environmental
tobacco smoke, building entry
systems, guest room preoccupancy
outdoor air purge cycle, and
preoccupancy ventilation control.
Mandatory requirements such as
thermal comfort, acoustic controls, and
moisture controls are summarized in
Table 6.

Mandatory provisions. In addition to
construction waste management, managing
materials, and recycling/disposal, Section 9
includes requirements related to refrigerant
selection. To reduce the impact of the
building project on atmospheric ozone,
HVAC equipment must not use CFC based
refrigerants, and fire suppression systems

Mandatory provisions. To comply
with Section 8, all building types within
the scope of this standard, except health
care facilities, must meet all requirements
in Sections 4 through 7 of Standard 62.1-
20136, as well as any superseding
requirements in the following list, such as :

Other requirements. The selection
of prescriptive option and performance
option is slightly different from the

Energy Efficiency section. Each option

+ The minimum outdoor air intake flow
must be determined using the Ventilation
Rate Procedure (Standard 62.1, Section
6.2).

» The outdoor airflow rate must be
monitored.

Minimum Efficiency Reporting Value
(MERV) 8 filters must be used upstream
of wetted surfaces (such as cooling coils)
and in buildings located in EPAdesignated
non-attainment areas for particulate
matter smaller than 10 micrometers
(PM10) or smaller. This supersedes section
6.2.1.1 of Standard 62.1.

MERV 13 filters must be used in buildings
located in EPAdesignated non-attainment
areas for particulate matter 2.5 micrometers
(PM2.5) or smaller. This supersedes
section 6.2.1.2 of Standard 62.1.

- Ozone air cleaners with at least forty
percent ozone removal efficiency must be
used in buildings located in EPAdesignated
non-attainment areas for ozone. This
supersedes section 6.2.1.3 of Standard
62.1.

includes requirements in each of three
main subsections :

- daylighting (daylighting in large
space, sidelighting for office spaces
and classrooms, and shading for
office spaces),

- materials (emission and VOC
requirements), and

« lighting for presentations (illuminance).

Design teams can select the prescriptive
option or performance option from each

subsection independently. For example,
one can choose the prescriptive option
for daylighting and materials, while
selecting the performance option for
lighting for presentations.

Impact on Atmosphere,
Materials, and Resources

Building construction impacts natural
resources, the atmosphere, and the
availability of building materials.
Reduce, reuse and recycle principles
are typical ways of addressing material

must not use ozone-depleting substances.

Other requirements. The design team
can comply with either prescriptive or
performance option requirements.

Prescriptive option. To meet
prescriptive requirements and promote the
use of reduced-impact materials, designs
must meet specific materials requirements
related to recycled content, source proximity
to building site, bio-based content, and
multiple-attribute declaration, such as the
Type Il Environmental Product Declaration
(EPD). For example, design teams can meet
one of two elected options by installing

at least 10 EPD certified products. Within
various EPD certifications, product-specific
multiple attribute declaration is weighted
higher than the industry-wide declaration.
Each product with industry-wide declaration
is counted as one product for compliance.
Each product under product-specific Type IlI
EPD, thirdparty multi-attribute certification,
or third-party Life-Cycle Assessment (LCA)
review is counted as two products toward
compliance.
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Table 6. Summary of HYAC-Related Mandatory Provisions, Prescriptive Option, and Performance Option of Standard 189.1, Section 8

Standard 189.1 Section

Mandatory

Summary of Provisions

83.1

Indoor Air Quality

The building must comply with Standard 62,1, section 4 through 7 Health care facilines
must comply with Standard 170.

8.3.1.1

Minimmum Ventilation Rates

Ventilation Rate Procedure of Standard 62.1 must be used. For health care facilities,
designers must use the required minimum outdoor airflow rates in Standard 170,

8.3.1.2

Outdoor Air Delivery Monitoring

Outdoor air intake must be monitored for testing & balancing, and recommissioning.
Permanently installed monitoring device must maintain an accuracy of +10% of the

minimum outdoor airflow through the entire airflow range.

8.3.1.3

Filtration and Air Cleaner Reguirements

For upstream of wetted surfaces and particulate matter smaller than 10 micrormeters
(PM10), particulate matter filters or air cleaners must have Minimum Efficiency
Reporting Value (MEWV) of 8 or above according to ASHRAE 52.2. For PM smaller than
2.5 micrometers (PM2.5), MERV 13 or above filter must be used. Air cleaning devices
for ozone (removal efficiency no less than 40%) must be provided for buildings located
in the ozone "non-attainment” designated area according to the EPA,

8.3.2

Thermal Environmental Conditions for Hurnan
Occupancy

The buillding must comply with Standard 55-2010, section 6.1, "Design” and 6.2,
"Documentation.”

8.3.3

Acoustical Control

Acoustic control must be considered for both exterior and interior sound.

Perimeter walls and roof-celling assemblies must achieve a composite outdoorindoor
transmission class (OITC) rating of 40 or greater or a composite sound transmission
class (STC) rating of 50 or greater, and fenestration that is part of the building envelope
must have an QITC or STC rating of 30 or greater for buildings within certain distance to
the high outside noise areas.

Inside the building, interior walls and floorceiling assemblies must also achieve a
minimum composite STC rating depending on the space types.,

8.3.6

Prescriptive

Moisture Control

For the spaces that are conducive 1o condensate formation, such as exterior building
envelope and humid spaces, a dynamic heat and moisture analysis following Standard
160-2009, Criteria for Moisture-Control Design Analysis in Buildings (or steady-state
water vapor transmission analysis), must be performed.

8.4.1

Daylighting

Daylighting in large space directly under a roof and having high ceilings, a minimum
daylight area must cover at least 50% of the tloor area. More requirements are defined
in the standard.

8.4.2

Materials

Report emissions or volatile organic compound (VOC) contents for adhesives, sealants,
paints and coatings, floor covering materials, composite wood, etc,

8.4.3

Lighting for Presentations

Luminaires located within 3 ft (0.9m) horizontally of a parmanently installed
presentation surface must be controlled separately.

Performance

8.5.1

Daylighting simulation

Usable daylight illuminance in large spaces must be demonstrated by physical or
computer models,

8.9.2

Materials

All materials listed must be modeled for individual VOC concentration and the sum of
each individual VOC concentration must be in compliance with the limits in the
standard.

8.b.3

Lighting for Presentations

Lighting systems must be controllable by the occupant(s) to meet the illuminance and
uniformity requirement specified for each permanently installed presentation system.

Performance option. Performance-option provisions, on
the other hand, require a life-cycle assessment (LCA) to analyze
at least two alternative designs, using at minimum, the materials
considered for the prescriptive option (above). The LCA must
demonstrate that one approach results in at least five-percent
improvement over other alternative approach(es) in at least two
of several resource impact categories.
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Type lll EPD certification has
gradually increased in recent years
due to the product transparency push
in the green building industry. Trane
announced its first EPD product line
back in 2011 with the CenTraVac™
centrifugal chiller product line as the
first product-specific Type Ill EPD
certification for water-cooled chillers.
Subsequently, the EPD certification
was renewed in 2015.

Construction and
Plans for Operation

Section 10 of the Standard addresses
construction requirements and operation plans
to ensure the high-performance green building
(HPGB) operates as intended throughout the
entire building life cycle. Because of its critical
importance, all provisions in this section are
mandatory. The building owner and facility
management staff are encouraged to be
involved with the project in the early stages,

preferably at the initial integrated design phase.

Construction requirements related to
HVAC systems include acceptance testing,
project commissioning, indoor air quality (IAQ)

management during construction, and moisture

control. HVAC systems, building envelope
systems, lighting systems, renewable energy
systems, and measurement devices must be

commissioned and included in the final systems

manual and commissioning report.

Building operation plans must include

measurement and verification of HVAC systems

and IAQ. Reqular data collection, tracking, and
review activities verify building energy
performance, as well as IAQ performance. The
required maintenance plan, including periodic
inspection and maintenance of key systems,
helps to minimize unexpected downtime and
costly repairs.

Summary

ASHRAE Standard 189.1 defines high
performance building requirements
using enforceable, code-friendly
language to ease the process of
adoption by local jurisdictions. Once
adopted into the local building codes,
either directly or indirectly through
model codes, this standard will help
design and sustain high-performance
green buildings of the future.

Although site sustainability features
seem distant from HVAC designs, site
shading and solar reflectance index
impact energy consumption of the
building. Designers must pay extra
attention when evaluating these
opportunities to maximize the total
benefit.

In the water section, cooling coil
condensate collection must be
incorporated for air conditioning units
above 5.4 tons (19 kW) in the climate
locations specified. Designers must
also follow the requirements in
reducing cooling tower water use.

In the energy section, the mandatory
provisions refer to Standard 90.1
equipment efficiencies. Both
prescriptive-option and performance-option
provisions include renewable

energy systems. For prescriptive-option
provisions, the Standard Renewables
Approach uses Standard 90.1 equipment
efficiencies with requirements for more
renewable energy, while the Alternate
Renewables Approach uses Standard 189.1
equipment efficiencies without requiring
as much renewable energy. For
performance-option provisions,
performance-option A uses Standard 90.1
Appendix G (as modified by Section 7.5.2)
while performance option B uses Standard
189.1 Appendix C. Most HVAC-related
requirements for the

indoor environmental quality are
mandatory provisions where designers must
comply with specific sections in both
Standard 62.1 and Standard 55. Minimum
ventilation rates, outdoor air delivery
monitoring, filtration and air cleaning,
thermal comfort, acoustical control and
moisture control are all part of the
mandatory requirements.
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In addition to the mandatory
requirement of no CFCs, multiple-
attribute product declaration is gaining
acceptance in the Materials and
Resources section. EPD certified
products can be found from various
Program Operators' websites (e.g. UL
Sustainable Product Guide) including a
handful of HVAC-related products.

Finally, the whole construction and
plans for operation section is
mandatory. This section is to ensure
the high-performance green building
has been constructed, commissioned,
operated, maintained, and sustained
throughout its lifetime.
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Bachelor's degree in Mechanical or Electrical
Engineering or higher

Experience 1-5 years in Sales, Service &
Maintenance and General business administra
tion of air-conditioning firm, of management
level.

Knowledge in HVAC System, Air-condition
background, Contracting Sales, Service would
be advantage

Have vision, initiative and an orientation
towards delivering good service and achieving
target results’ cost —conscious , team player
and self-motivated , Management skills
Strong in computer and presentation skills
Good command of English communication
TOEIC 500 UP

Good personality and communication
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