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ASHRAE Standard 189.1-2014

The prescriptive option itself includes
two alternative compliance paths—
Standard Renewables Approach and
Alternate Renewables Approach.
Many prescriptive option
requirements are common for both
approaches.

The main difference is that the
Standard Renewables Approach uses
standard equipment efficiencies from
Table 6.8.1 of Standard 90.1 and more
renewable energy, while the Alternate
Renewables Approach uses higher
equipment efficiencies from
Appendix B of Standard 189.1 and
less renewable energy. The greater
investment in higher efficiency
equipment is justified by a lesser
investment in the renewable

systems. Standard 189.1 does not
dictate where the initial investment
should be made—the project team
needs to make that determination.

To demonstrate the required
equipment energy efficiency
improvement for the Alternate
Renewables Approach, excerpts
covering air-cooled air conditioners
and water-cooled air conditioners are
shown as examples in Tables 2 and 3.
Table 4 (p. 5) lists both mandatory and
prescriptive-option provisions for
HVAC systems.

Performance option. As an
alternative, designers may choose to
comply with the standard by
meeting all mandatory requirements
and simulating building performance
(performance-option requirements).
Standard 90.1 Appendix G
Performance Rating Method (PRM)
provides the simulation basis to
compare the proposed building
performance to the baseline building
performance. Standard 189.1
simulation provisions exceed the
Standard 90.1 Appendix G baseline.
Unlike the 2011 version, the 2014
version has been expanded to two
options: Option A and Option B.
Designers may choose to simulate
building energy performance using
either Standard 90.1 Appendix G
alone (Option A) or using a version of
Appendix G, modified by Standard
189.1 Appendix C (Option B). Both
Option A and B use two
performance measures - annual
energy cost and annual carbon
dioxide equivalent (CO2e) - to
demonstrate compliance. CO2e
emission factors are listed in Table
7.5.2B.

Performance Option A uses the
PRM of Standard 90.1 Appendix G to
calculate a baseline building
performance. Based on building
type, a percentage reduction is then
applied using Table 7.5.2A to obtain
the Standard 189.1 baseline building
performance. The energy
performance of the simulated
proposed building must be equal to
or less than baseline building
performance.

% TRANE

Performance Option B is based on
Standard 189.1 Appendix C which
modifies Standard 90.1 Appendix C.
Since Option A does not include
simulation for renewables (at all),
Appendix C explains how the
renewables must be calculated to
obtain Standard 189.1 baseline
building performance.

Excerpts from Table C1.1 of Standard
189.1 Appendix C are shown in
Table 5.

One distinct advantage for Option A is
the use of Standard 90.1 Appendix C. If
one of the performance compliance
paths for the local code is the 90.1
Appendix G simulation result, the use of
Option A with few or no modifications
can potentially satisfy both 90.1 and
189.1 requirements which might reduce
the amount of energy modeling work.
In addition to the code compliance,
projects going through green building
rating systems such as LEED 2009 or
LEED v4 (which refer to Standard 90.1-
2007 and 90.1-2010, respectively) need
to run a separate building energy
simulation because of the version
differences. Since there are many details
associated with energy modeling using
Option A and B, designers can find very
useful, detailed information in the
Standard 90.15 and Standard 189.1
User's Manuals for appropriate guidance
and examples.
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Table 2. Air-cooled air conditioners

mandatory &

standard renewables altemate

class size heating type  sub-category (90.1-2013)2 renewablesP
: 14.0 SEER
all split system 13.0 SEER 12°0 EER
< 65,000 Btu/h
al single 14.0 SEER IS0 9ES
package ' 11.6 EER
- split and 11.2 EER 11.7 EER
> 65,000 and none/electric single package 12.9 IEER (1/1/2016)  13.0 IEER)
< 135,000 Btu/h P split and 1.0 EER 11.5 EER
single package 12.7 |IEER (1/1/2018) 12.8 IEER
| split and 11.0 EER EREEE
Air > 135.000 and none/electric single package 12.4 |EER (1/1/20186) 12.5 |IEER
conditioners,
sircooled < 240.000Bwh - split and 10.8 EER 11.5 EER
= single package 12.2 IEER (1/1/2016)  12.3 IEER
. split and 10.0 EER 10.5 EER
> 240.000 and none/electric single package 11.6 IEER (1/1/2016) 11.3 IEER
< 760,000 Btu/h s split and 9.8 EER 10.3 EER
single package 11.4 IEER (1/1/2016) 11.1 IEER
. split and 9.7 EER 9.9 EER
> 760,000 Btu/h TR I single package  11.2 IEER (1/1/2016)  11.1 IEER
e split and 9.6 EER 9.7 EER
single package 1.0 IEER (1/1/2016)  10.9 IEER
a. Column "mandatory & standard renewables" uses the Standard 90.1 equipment efficiency levels.
b. Column "alternate renewables” uses the Standard 189.1, Appendix B equipment efficiency levels,
Table 3. Water-cooled air conditioners
mandatory &
standard
renewables alternate
class size heating type  sub-category (90.1-2013)8 renewables?
split and 12.1 EER 14.0 EER
iUt single package  12.3 IEER 14.3 IEER
nonefelectric $p|it and 12.1 EER 14.0 EER
> 65,000 and single package 13,9 |[EER (1/1/16)  15.3 IEER
< 135,000 Btu/h other split and 11.9 EER 13.B EER
single package 13,7 |[EER (1/1/16)  15.1 IEER
none/electric split and 12.5 EER 14.0 EER
> 135,000 and single package 13.9 IEER (1/1/16) 14.8 IEER
Air conditioners, <240.000Bw/h  other split and 12.3 EER 13.8 EER
water cooled single package 13,7 I[EER (1/1/16)  14.6 IEER
none/electric s_plit and 12.4 EER 14.0 EER
> 240,000 and single package 13.6 IEER (1/1/16) 14.8 IEER
< 760,000 Btu/h other split and 12.2 EER 13.8 EER
single package 134 |EER (1/1/16)  14.6 IEER
none/electric split and 12.2 EER 14.0 EER
single package 13,5 |[EER (1/1/16)  14.8 |IEER
> 760,000 -
other split and 12.0 EER 13.8 EER
single package 133 |EER (1/1/16)  14.6 IEER

a. Column "mandatory & standard renewables” uses the Standard 90.1 equipment efficiency levels.
b. Column "alternate renewables” uses the Standard 189.1, Appendix B equipment efficiency levels.
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Table 4. Summary of HVAC-Related Mandatory and Prescriptive-Option Provisions of Standard 189.1, Section 7

Standard 189.1 Section Summary of Provisions

Mandatory Provisions

731 General For HVAC systems, designers must comply with the mandatory requirements of Standard 90.1, section 6.4.

73.2 On-site Renewable Energy Systems Allocate space for on-site renewables: 26 kBtu/ft* (=20 kWh/m?) of gross roof area for single-story buildings or =10 kBtu/fi?

(=32 KWh/m?2) of gross roof area for taller buildings.

73.3 Energy Consumption Management Provide measurement devices with remocte communication capability to collect energy consumption data for each energy
supply source. The Building Automation Systems coordinating HVAC operation can be used to collect and report this energy
consumption data. Minimum data storage of 36 months i1s needed.

Prescriptive Option

74.1 General Cormmply with Standard 90.1, except where the requirernents listed in section 74 of Standard 189.1 supersede the
reguirernents in Standard 0.1,

74.1.11 Standard Renewables Approach: Building projects must contain on-site renewable energy systems that are =6 kBtu/ft? (=20 KWh'm?) of gross roof area for
baszeline on-site renewable energy single-story buildings or =10 kBtu/ft? (=32 kWh/m<) of gross roof area for taller buildings. For locations that do not have
system enough solar radiation and committed to purchase renewable electricity products complying with Green-e Energy National

Standard for Renewable Electricity, building projects do not need to install renewable energy systems.

74.1.1.2 Altemate Renewables Approach: For systems using higher efficiency equipment (see Normative Appendx B, 74.4.1, 74.71 and 74.73.2), the minimum
reduced or-site renewable energy renewable energy production requirement is reduced to 4 kBtw/ ft2 (213 KWh/m?2) of gross roof area for single-story buildings
systern or 7 kBtu/ ft2 (=222 kWh/m?) of gross roof area for taller buildings.

742 Building Erwelope Comply with all of Section & of Standard 90.1, except as noted in sub-sections. To highlight for climate zones 4 through 8,

the maximum (opaque) U-factor, C-factor and Rfactor, and (for east and west vertical fenestration) SHGC must be reduced
by 10%. Each U-factor of vertical fenastration must be reduced by 10%.

74.3 Heating, Ventilating and Air Conditioning| Comply with all of Section & of Standard 90,1 with the additions and modifications in the sub-sections below.

74.3.1 Minirmum Equipment Efficiencies for Use higher efficiency equipment that cormply with:
the Alternate Henewables Approach fa) Normative Appendix B; and

bl Applicable ENERGY STAR requiremants in Section 74.7.3.2,

74.3.2 Ventilation Controls for Densely Provide DCV for any densely occupied spaces (25 or more people per 1000 12 or per 100 m?] served systems with one or
Occupied Spaces (addresses Standard | more of the following = an airside economizer, automatic modulating control of the OA dampers, or a design OA =1,000 efm
90.1, Section 6.4.3.9) {500 Lis). DCV systern must be designed to comply with Section 6.2.7 of Standard 62.1,

74.3.3 Economizers laddresses Standard 90.1, | (al Provide economizer cooling in all climate zones (except 1A and 1B) for any system with cooling capacity of
Section 6.5.1)4 33,000 Btuh (2.75 tons) or greater (with exceptions),

{bl Rooftop/DX units (smaller than 4.5 tons or 16 kW) shall have two stages of capacity control, with the first stage
controlling the economizer and second stage controlling mechanical cooling.

lc) Systerns that control to a fixed leaving air temperature must be capable of resetting the supply air tempearature up at least
B°F (3°C) duning economizer operation.

7434 Zone Controls {addresses Standard Limit simultanecus heating and cooling in more cases than required by Standard 90,1, There are no more exceptions for
90.1, Section 6.5.2.1) zones without DDC.
74,35 Fan Systam Power and Efficiency a.) Limit fan power to values 10% lower than those required by Standard 90,1, Table 6.5.2.1-1.
laddresses Standard 90.1, Section b.) Fan efficiency at the design point of operation must be within 10% of maximum total fan efficiency.
6.53.1)
74.3.6 Exhaust Air Energy Recovery Where required, exhaust-air energy recovery systems must have at least 60% effectiveness.
laddresses Standard 90.1, Table 6.5.6.1)| Standard 90.1 requires at least 50% energy recovery effectiveness.
14.3.7 Kitchen Exhaust Systems (addresses The kitchen hood exhaust rate is imited by the type of kitchen hood. Standard 189.1 covers more apphcation by reducing
Standard 90,1, Section 6.5.71, 6.5.72, | the rate to =2,000 cfm.
and 6.5.75)
74.38 Duct Insulation (addresses Standard Use duct insulation with higher minimum R-values than required by Standard 90.1.
890.1 Tables 6.8.2-1 and 6.8.2-2)
74.3.9 Automatic Control of HVAC and Lights | In hotels/motals with more than 50 guest rooms, provide automatic controls in each guest room to raise the cooling
in Hotel'Motel Guest Rooms setpoint by at least 5°F (3°C), lower the heating setpoint by at least 5°F (3°C), and tum off ventilation as well as exhaust fans

within 30 minutes of occupant departure from the room. An automatic preoccupancy purge cycle must provide proper
outdoor air ventilation as specifiad.

744 Service Water Heating Comply with all of Section 7 of Standard 90.1, except as noted in sub-sections.

745 Power Comply with all of Section 8 of Standard 90.1, except as noted in sub-sections.

746 Lighting For interior highting, project should comply with either Section 9.5 or Section 9.6 of Standard 90.1, except as modified in this
section.

4.7 Other Equipment Comphly with Saction 10 of Standard 20.71 with modifications and additions in the sub-sections.

74.8 Energy Cost Budget The ECE option in Section 11 of Standard 90.1 must not be used.

Table 5. Excerpt from Table C1.1 of 189.1-2014 Appendix C: Modifications and additions to Table G3.1
of Standard 90.1 Appendix G

Option B baseline design: Based on Standard 189.1 Appendix C

® Use 90,1 Appendix G building envelope with modifications and additions in 189,71 except orientation
(74.2.8).

* lUse the lowest annual energy cost of the four building eneragy simulations (actual orientation,
rotated 90, 180, 270 degrees) as the baseline energy performance.

®* LUse minimum equipment efficiencies for the standard renewables approach
(HVAC, Service hot-water systems, receptacle and other loads) based on Standard 90.1.

* Comply with reduced lighting power density in Section 74.6.

* |nclude onsite renewable energy system to reduce both performance measures. to be continued...
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