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Engineering Updated

HVAC and Power Section Highlights

This newsletter is intended to help
readers interpret and apply the new
requirements in Standard 90.1-2013.
Unlike the 2010 version, the 2013
version has significant changes to the
building envelope and eneray
modeling requirements, however for
brevity, only the more significant
changes to the HVAC and power
requirements are discussed in this
newsletter.

Scope

The scope of ASHRAE Standard 90.1
widened slightly in this 2013 version. It
is still focused on commercial and high-
rise (24 stories) residential buildings. It
still applies to both new buildings and
renovations of existing buildings. New
requirements have been added to
address refrigeration equipment, such
as walk-in coolers and freezers, and
refrigerated display cases.

Progress by version. The goal of the
2010 version was to create a cost
justified path to 30 percent energy cost
savings for the whole building,
compared to its 2004 predecessor.
Whole building meant that the savings
calculation included energy uses not
restricted by 90.1, effectively reducing
the percent savings of the covered
building components and equipment.
The calculation was weight-averaged by

© 2015 Trane, a business of Ingersoll Rand

climate zone and building type. On
average, 90.1-2010 came close to
achieving that goal, with 25 percent
energy cost savings for the whole
building.

Recent modeling funded by ASHRAE and
the U.S. Department of Energy estimated
that buildings following the 2013 version
will save, on average, 38 percent of their
whole building energy cost compared to
those complying with the 2004 version.
The analysis also calculated energy use by
building type and climate zone, in terms of
kBtu/ftZ. (See sidebar for limitations of
comparing this value for the same type of
building constructed in different locations.)

Compliance paths. There are multiple
paths to compliance with Standard 90.1
(Figure 1). All buildings must meet the
mandatory requirements, which are
located in Section "x.4" of each chapter.
For example, the mandatory provisions
in the HVAC chapter are in Section 6.4,

and in Section 8.4 of the Power chapter.

Site Energy Use Intensity (EUI)

One of the challenges with using site EUI
(kBtu/ft?) as a measure of energy use is
fuel selection. Different fuels have a
different impact on site EUI, regardless
of how efficiently the process or system
uses the energy. This would be a problem
if our energy codes were based on site
EUL.

Figure 1. Compliance path for Section 6 of ASHRAE Standard 90.1-2013
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Mandatory Requirements

Mandatory requirements are just that:
rmandatory. They cannot be traded off
using any of the alternative compliance
paths, such as the Energy Cost Budget
(Chapter 11) or the new alternative
compliance path for computer room
systems (Section 6.6).

Many of the changes to the mandatory
requiremeants in the HVAC chapter
(Section 6.4) are summarized in the
following section.

Equipment Efficiency Changes.
The mandatory minimum equipment
efficiency levels were changed for
several classes of equipment,
including:

Air-cooled air-conditioners. More
stringent requirements for
packaged units (Table 1).

Air-to-air heat pumps.
see Table 2.

Chillers. Centrifugal chillers
optimized for non-standard
conditions use formulas to
calculate requirements for K\W/fton
and IPLY (spreadsheet available
from ASHRAE .org). See Tables 3
and 4,

Commercial refrigeration. MNew
requirements to cover this type of
equipment.

Computer room units. Efficiency
requiremeants modified following a
change to the test procedure.

Condensing units. See Table 5.

Cooling towers. The required
efficiency for open-circuit towers
increased by about b percent.

Escalators and moving walks.
MNew requirement to reduce speed
when no passengers are present
(Section 10.4.4).

Evaporative condensers. MNew
requirements to cover this type of
equipment.

Motors. More stringent
requirements for integral hp
motors and new reguirements for
fractional hp motors (Chapter 10).
This affects general-purpose
designs A and B up to 600 \,
general-purpose subtypes 1 and 2
up to 600 V, and small motors
down 1o Y hp,

Trane Engineers Newsletter volume 44-1

Table 1. Air-cooled air conditionars

class size heat typa sub-catagory efficiency-old efficiancy-new
: 13.0 SEER
all it BT 12.0 SEER
< §5,000 Bw/h S (no change)
(3-phasa) single
all nad o SEER 14.0 SEER (1/1/2015)
: epdit and 1.2 EER 112 EER
laet ;
> 65,000 and nonefelectic  inglopackepe  HAHEER 12.9 |EER (1/1/2018)
< 135,000 Btu/n s =plit and 11.0 EER 11.0 EER
single packege R 127 IEER (1A 26}
. split and 11.0 EER 11.0 EER
lesctr J
Air = 35,000 and none/electric zingle package EER 12.4 |EER (1/1/20186)
conditioners, i
T < 240,000 Btu/h e split and 10.8 EER 10.8 EER
single package R 12.2 IEER (111 /201 86)
. 10.0 EER
lact split and 10.0 EER
> 240,000 and Ronedlectic | e mdags HLEER 116 IEER (1/1/2016)
< 760,000 Brufn —_— split and 9.8 EER 9.8 EER
single package  G-8-EER 11.4 IEER {1/1/2016]
: split and 8.7 EER 9.7 EER
= 760,000 and MONEMBIECHC  gingle packege  G-a-EER 1.2 IEER (1/1/2018)
e split and 8.5 EER 95 EER
single package  BEIEER 11.0 IEER {1/1/2016]
Table 2. Air-to-air heat pumps
class size heat type sub-category efficiency-old elficiency-new
all split system +a-E-HEER-{ewat  14.0 SEER (clg)
e B.2 HEPF fhig)
< 65,000 Btuh
all single package +-E8-5EER4stgl 14.0 SEER {cig)
ST IR e B.0 HEPF {htg)
nongfalectne split and 11.0 EER 11.0 EER
= 65,000 and sngle package  HHEER 12.2 IEER (1/1/2016)
= 135,000 Bwmh other split and 10.8 EER 10.8 EER
Haat pump, single package  OJEER 12.0 IEER (1/1/2018)
air=cooled
ronafalactns s_p:mt and 10.6 EER 10.6 EER
= 135,000 and single package Ho-HEER 116 IEER (1/1/2016)
< 240,000 Btu/h other split and 0.4 EER 10 4 EER
single package et e 11.4 IEER i1/1/2018)
nongfalectne split and 8.5 EER 55 EER
smgle package  BE-EER 10.6 |[EER (1/1/2018)
> 240,000 Btuh :
other splnt anid 8.3 EER 9.3 EER
single package  B8-4EER 10.4 IEER {1/1/2016)
Table 3. Positive displacement chillers
class size efficiency-old efficiency-new
Path & Path B Path & Path B
—— 7Y 10.10 EER 9 70 EER
g;hr_ﬁeﬂ < 150 tons 12 BOIPLY 13.70 IPLV 15,80 IPLV)
IIEr:
B EER 1= 1010 EER 9 70 EER
= 150 tons 12 ZEOIRLY 14.00 IPLV 16.10 IPLV)
< 76 tons T e e ] 0750 KWon 0.780 K\Nton
e R T TR S R 0600 IPLY 0.500 IPLY
= 75 tons and (1l e SHEEAEYO 8700kl an 0.720 KWhon 0.750 KW/ton
< 150 tons SEtE Ry Al =T =Ml =ILY) 0560 PLY 0,450 IPLV)
Watercooled 454 1500 and OTFEOAeR DTia-eAien 0.660 KW/ton 0.680 K\W/ton
i < 300 tons HEIO-PEY e 0.540 IPLV 0.440 IPLY
CIIS[.':IIHG-E et
= 300 tonsg and 0610 KWiton 0.625 E\Wtan
< 600 tons B EA0 A B B30 0.520 IPLY 0.410 IPLYV
600 tons B-B40-EL, B-480-4R4, 0.6ED KW Mon 0685 KW/ tan
= 0.500 IPLV 0.380 IPLY

providing insights for today's HVAC system designel ﬂ?
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* Single-package vertical units
(SPVUs). In addition to Table 6, a
new table was added for a special
class of SPVUs, which can only be
used in certain replacement
situations (Table 7).

*  Water-cooled air-conditioners.
see Table 8.

»  Watersource heat pumps.
See Table 9.

some of the minimum efficiency
requirements have a future effective
date, allowing manufacturers time to
adjust product designs and production.,

Direct digital control (DDC)
requirement thresholds. One of the
more significant changes in the 2013
standard is the requirement for direct
digital controls (DDC), triggered by
certain thresholds and situations. For
new builldings with systems that serve
more than three zones, DDC is required if
1) an airhandling fan system is 10 bhp or
larger, 2) a chilled-water plant is 2b tons
or larger, or 3) a hot-water plant is 300
MEh or larger. In existing buildings, the
thresholds relate 1o how much of the
building is being changed, and the type of
system that is being altered

(see Table 10).

Electric power monitoring and
reporting (sub-metering). Section
8.4.3.1 is a new section of mandatory
requirements for monitoring and
reporting electrical data. Energy use of
the following systems needs to be
monitored separately: HVAC, interior and
exterior lighting, and receptacles.

Important things to note:

* Up to 10 percent of the load for each
of the subcategories may be
miscategorized.

*  Bulldings with tenants must monitor
each tenant area separately.

* [Data must be recorded at least every
15 minutes, and reported hourly, daily,
monthly, and annually.

* Maintain data for at least three years.

* [Exceptions: buildings less than
25,000 ft2, individual tenant spaces
less than 10,000 ft2, dwelling units,
residential buildings with less than
10,000 ft2 of common area, and
critical and equipment branches of
NEC Article 517

Trane Enginears Newsletter volume 44-1

Table 4. Centrifugal chillers

non-westhered space constramed

class size efficiency-old efficiency-new
< 1560 tons 0-834-FL o-Bad-FL 0.610 FL 0.695 FL
B e 0.550 IPLV 0.440 IPLV
2 150 tons and b F PO 0.610 FL 0.635 FL
< 300 tons B e ] 0,550 IPLY 0.400 IPLY
Watercooled = 300 tons and bt TrAde 0.560 FL 0.585 FL
cantrifugal < 400 tons 0EAD 1Py PRI LR T 0.620 IPLV 0.380 IPLV
= 400 tons and [T, i en 0.560 FL 0585 FL
< 600 tons E-bdb-HEy B-400-HHE 0.500 IPLV 0.380 IPLV
- B0 tane e b 0.560 FL 0.585 FL
B R 0.500 IPLV 0.380 IPLV
Table 5. Condensing units
class size efficiency-old afficiency-new
B 10.5 EER
Aircooled 135,000 B
2 fulti HAIEER 118 IEER
131 EER 12.5 EER
| 135,000 Bt
Watercooled = uh 3 EEER iR
A3--EER 13.5 EER
E tivie oled 135,000 B
i e i 1364EER 14.0 IEER
Table B. Single-package vertical units (SPVUs)
outdoor air
class size (db/wh) efficiency-old  afficiancy-new
85°F
< 65,000 Btuh zer e b 10.0 EER
single-package verocal a- N
. = 65,000 and 95°F/ e
conditionar or haat pump [cooling ¥ 10.0 EER
mode) < 135,000 Btu/h 75°F
> 135,000 and 95°F/ s e cER
< 240,000 Btuh 75°F ' Lt
47°F
< 135,000 Bufh i 30COP(htgl 0 oor
Single-package vertical heat pump 43°F (htg) {no change)
||'IEET.IF'IQ mode) 135 000
= : and -
< 240,000 Btu/h 29-C0R-htgd 3.0 COP (htg)
Mew cateqgory added for replacement unts (sees Table 7)
Table 7. Special* single-package vertical units (SPVUs)
i outdoor air : s
class size (dbfwh)] efficiency - old efficiency-new
a5"F/f
Single-package vertical airconditionar = 30,000Btu/h 75 8.0-EER 9.2 EER
or heat pump (cooling mode)
non-westhered space constrained > 30.000and  95°F/ 9.0 EER 9.0 EER
£ 36000 Btufh  75°F ] ing chandga)
Single-package vertical airconditioner  _ ag nna By 47°Ff 3.0 COP ih
or heat purnp (heating mode) She n 43°F (htg) ' 1 [3“2 ;2:;::9}

*rspecial” means indoor use, reguires Bn opening in an extercr wall with exsting sleeve that is space imited, and is for replacemant
applications onty, duly marked on the sguipmant

providing insights for today’s HVAC systemn designer
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Energy monitoring and reporting, all
utilities. Building level energy use data
must be collected and reported for electric
and non-electric utilities also (Section
10.4.5.2). The energy data is to be recorded
at least every 60 minutes, reported and
retained for three years. Exceptions:
buildings or additicns less than 25,000 ft2,
individual tenant spaces less than

10,000 ft4, dwelling units, residential
buildings with less than 10,000 ftZ of
common area, and fuel used for on-site
emergency equipment.

Humidity control. Section 6.4.3.6 now
prohibits the use of fossil fuels and
electricity for humidification above

30 percent RH and dehurmidification to
60 percent RH, except in special
circumstances. Recovered or site solar
energy must be used instead.
Exceptions are made for:

* Systems that use desiccants with direct
evaporative cooling in series.

« Systems that serve space types with
their own code requirements or
accreditation standards for humidity
control, such as museums, hospitals,
vivariums, pharmacies, and
supermarkets. For such systems, the
deadband must be at least £10 percent
RH. In zones where tighter control is
required by code or accreditation
standard (+5 percent RH), new energy
may be used.

This new section also prevents
simultaneous humidification and
dehumidification.

Demand-controlled ventilation (DCV). The
occupancy threshold for DCV was reduced
from greater than 40 people per 1000 ft2 to
25 or more people per 1000 ft2, with
exemptions for certain occupancy classes.
This change will expand the occupancies
where DCV is required. Based on Standard
62.1 default densities, new spaces that
would be required to have DCV include:
classrooms, music/dance class, lobbies,
office reception, museum, mall commons,
gym and health club, daycare, computer
labs, and break rooms.

Exempt occupancies include correctional
cells, daycare sickrooms, science labs,
barber, beauty & nail salons, and bowling
alley seating.

Trane Engingers Newsletter volume 44-1

Table B, Watar-coolaed air conditionars

class size haat typa sub-catagory efficiency-old afficiency-new
12.1 EER
split and 12.1 EER
< 65,000 Btufh all : 12.2 IEER
single package
ingle packag 12 3 IEER (fo changel
nonefelectnc spht and 121 EER 121 EER
= B5.000 and single package 312 2 1EER 13.9 IEER (1/1/2NE)
< 135,000 Brufh  other split and 11.9 EER 11.9 EER
single package 12 1 4EER 13.7 IEER {1/1/2016)
nonefelactne spht and 125 EER 125 EER
= 135,000 and single package 43 B EER 13.9 IEER (1/1/2018)
ﬂ i rs <240.000Btwh  other split and 12.3 EER 12.3 EER
single package 42 g lEER 13.7 IEER {1/1/2016)
nonefelactnic split and 12.4 EER 124 EER
> 240,000 and single package  ja g UEER 13.6 IEER (1/1/20186)
< 760,000 B othar split and 12.2 EER 12.2 EER
single package R ] 12 4 IEER (1/1/20n6)
nonefelectric split and 12.2 EER 12.2 EER
single package 33 4 1EER 13.5 IEER (1/1/2016)
= 760,000 -
othear splt and 12.0 EER 12.0 EER
single package 332 EER 13.3 IEER (1/1/2016)
Table 9. Water-to-air heat pumps
class size entering water cfficiency-old efficicney-new
BE°F iclg) HIEER g 12.2 EER iclg)
17000 Btwh
& 68°F (htg) 42C0R{a) 4.3 COP (hig)
Waterair: water loop
> 17000 and BE°F (clg) G 13.0 EER (clg)
< 135,000 Btuh BEF (htg)  matamma o 4.3 COP [htg)
B3°F iclg) 1o-2-EER-loia 18.0 EER (clg)
Waterair: ground water < 135,000 Btuh
0 50°F (htg) RN e 3.7 COP [hig)
. i T 77°F (clg) 13-4 EER-alg) 14.1 EER (clg)
fing-an; ground 100 ] T .
i s - k& 32°F (hig) R R 3.2 COP (htg)
Table 10. DDC applications and qualifications
EBldg. status application gualification

airhandling system and all zones
servad by the System

indrvidual systems supplying morethan three zones and
wth fan aysterm Bhp 2 10 hp

chilled-water plant and all coils and

indnadual gystarms supplying more than three zones and

DiEVE LR tenminal units sarved by the system  with design cooling capacrty = 300,000 Btu/h

hot-water plant and all coils and indnadual syestems supplyving more than three zones and

terminal units sarved by the system  with heating capacity z 300,000 Biwh

- : where existing zones served by the same aichanding,
2one teminal unit such as a VAV box chilled-water, or hot-water systerm have DDC
8 : - whigre esasting a-handling systemis) and fan-coilis)

ke served by the same chillad-or hot-water plant have DDC
Altaration o _ individual systams with fan systern bhp = 10 hp and
addition e supplying mora than three zonas and more than 75

zones served by the system

parcant of Zonas arg new

naw o upgraded chillad-water plant

whiare all chillers are new and plant design cooling
capacity i1z = 300,000 Btu/h

new of upgraded hot-water plant

whera all boilers are neww and plant design heating
capacity is = 300,000 Btu/h

To be continued...

pronding insights for today’s HVAC gystem designer
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Spring Isolators

Replacement

idevoinindovBaaosiJundovuualkndia:gukunuin d:na
Isvduasfoulaidevinoduluynu:AinSooidbrbIu dbuuIs s Tm e
suduno:aovaansoduiioulaldevinuosnaa lasounsndn

noswonsrunlarndofiviJuoeoisniio aunscuaansvduliiou

(Unit Isolators)

. : . . L : Neoprene Isolators
drsuaunsniaaisbauanounssovindonBalaos

Dogrananuu 15U

1. TsenosovinSooBalaos
(Elastomelic Isolators Pads, Neoprene Isolators)

Flastomelic Isolators Pads

Max
Load

Each
Part Number Coalor  (ibs) Afin) B{n) C(in) D(n) E(n) H{n) L{n) W in)

1140 F0 501 RIEL aaall 3.0 0,20 =L 0.56 0,38 A Bl 3,03

Fypical Elastomeric
isolation Pad

N

A';HWM feg)

e “** |solators Pads oddmistoioSay Hiumsoobaiaosiosiason
IaUICInSavEalaosndnmss:ya ks Spring Isolators luludbse™

. ._-"'-".IF‘.HH exfond the full

wigeh of lags
Duromeder: 50 +~5 Durornérar: 40 «~-5 Duromeler: 55 «-10
[F5-ns S in 0.0 3 0 | ] T i

: rl"hl'u'l-'l-lul-”ul!

' platsalalsY

iodmsmrualnlls Isolators Pads H8o Spring Isolators
_BakuvoAauAu (Control panel)
DIODOENCTNFUDAUFLIYODIASODIALIO ‘
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2. TsaUSvsovinSovBalaos (Spring Isolators)

SIDE VIEW OF UNIT END VIEW OF UNIT

center tube
sheet

outside edge
support leg

of tube sheet

center of

/ isolator |1‘j fjl

spring ‘ I
— %

Support leg dJapingon chiller Spring fsolators #a: support leg
D:LIODOENDAATDIOD Spring Isolators JODIASODBAIAOSD:CIODULNLNL

choenausonissooindooGaiaos

*
-
*"ll-.‘

inSonbaiaossy RTHD ingonbalaossy CVHG

MmisdadbinSorBaaos Tuasufifnaonu Spring Isolators D:0MSAKUAZEMSOELEAIDU
Boawsnglan “gdemsdacibia:giasnuindovBaiaos” Ina:su
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Spring Isolatiors

Spring salatars should be considersd whenever chiller installation 18 planned for an uppern story
location. Basa isclator placemant is shown in Figura 7 p. 18

Figure & Chiller Pt and Isolator erisntation

ke vl of Lnit enl veew of uret
T——
center tube h}[-:jf
hupet =4
SUEppoit leg IE-""Q".
)
L l::':l .:-"'r, i #

Hoke: the sprng molator must be Miote: ithe th of
cenbered i relateon bo the tubse ahest, Do the izolator should
nick align the solator with the flat past of be parallel o the
the chiller fook since the tube sheet is ke

ofven off center

Spring isclators typically ship assembled and ready for installation. To install and adjust the
igolators properly, follow the nstructions given,
Note: Do not sdjust the izolators watil the chiller iz piped and charged with refrigerant ang warter,

1. Position the spring isolators under the chiller as shown in Figure T p. 18. Make sure that each
isolator is centered in relation to the tube shest,

MNote: Spring isolators shipped with the chiller may not be identical. Be sure fo compare the data
provided in the unir submital package o determing proper isolator placement
2. Sl the isolators on the sub-base; shim as necessary 1o provide & flat, level surface at the same

elavation for the end supports. Be sure to suppaort the full underside of the isolator base plata;
do not straddle gaps or emall shima.

3 I requined, bolt the isolators to the floor throwgh the slots provided, or cement the pads,

Installation Mechanical

Narte: Fastening the [S00rs I The ROOF 15 NOT NeCessary uniass speciiaa

4. |fthachiller must be fagioned 1o the |solatons, inser capscrows throwgh the chiller base and into
tha holes tappad in the uppar housing of aadh isalator. Howewar, do not allow the SCrows 10
protrude bolow the undersido of the isclator uppar howsing. An allernative meihod of fastening
the chillar 1o the isolators s to cement the neopréna pads.

E.  Sattha chiller on tha isolatars: refer 1o fgging saction for lifting instructions. Tha walght of the
chillor will force the upper housing of each isolator down, parhaps causing it 10 rest on the
isclator's lower housing. (Figura & illustrates spring isolator construction.)

6. Chock the cloarance on aadh isolator. I this dimansion s loss than 144" on any iS0Ialor, uso &
witench to turn the adjusting bolt ona complate revolution upward,

Nata: Whon the load (s applled to the isolators (Swp 5, the top plato of sach lsclater mova s down

o comprass the springs untl &ither the Springs supporn the load o the fop piate resis on
i bpmom housing of the | solator. If the springs are supporting the losd Screwing down on
the adfusting bolt (Steg 7] will immediately begin o raise the ohillec

T Tumn tha adjusting bolt on each of the remaining Esclators 1o obtain the required minimum
cloaranco of 147

B Once the minimum requined dearance is obtalned on apch of the isolators, level the chiller by
turning the adjusting balt on each of tho solaiors on the low shda of the unil. Be sure 1o work
from onae isodator to the noxt. Remembar that the chillor must be leved o within 1196°; over ite

langth and width, and that clearance of sach isolator must boe at loast 1747
Figure T alateon sprng placement by shell size, svaporator and condensar length

LR | ER
Condarser 032 &5, §/L LL
050 5% 9L UL
o0 5%, 5L UL
142 ML UL
e L
W & BF
LR »| B8
142 B
Condenger IS0 EL
e
Evaporator
IF|® &) BF

Spring lsolators AosIUAsUIDOlG 777

Spring Isolators AOSWDISANMIMSIU&EU Al
IPSoVBAIaOSTUNMINEAUAIIWEUQAYODCDIASOD
nSovlmsauaiouwaund 18:soufodrynISoD
nSovdomsIAemdowaunddoe

e e D i i R LT
i |I."1r"-_ e ||||_--:I Fich ol I_-III-' d20ing | L -|=-*|L V1
i o

a2 .
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mslBouRSenUsueIMAlueIMSKIDaSSWAUA o1msaIUNDIU Isoouocannssy
Nidsuuthi@ulumsmanudulBrucmoims IldomnwrmsiBoundovaoauidu
Junaidniuusauluwh (Concealed) KSaIuUUdWIWOIU (Convertible) 1muu icilu
UIDASHEGaoDMSBaIURDEILUCETD (Tall Floor) wolBlumsavauifiu 1su usiond
MIauU Favlne KSaluusSioruwuRaIuNDIUAdaLDMSMSNS:EauURfoudINa 1a:
goomsauacaniumstiacbloaldovnrZoIuouciin3onUsSuoIMARUWIDHEO
WonU SnribiasebUsuanmanlisanconinnuassouIIAUIEAUMSONICIDUODROD
KSousnrudlue) dog

Chilled Water Fan Coil IUUACD

New HFWB

i



Product Updated

Trane SoldwtuLninSonanaufuiuucidn HRWEB Madel) Sulku
oonulnausuUsosuanusnUIkUIROnowasaoU Duunanrinso

NG WSOUWRAEUMSAURGIUNINSUIGL IWosonsuAU

AouMsuovanmuINdu MK Trane 10uXdDluWWACRDINSODED
auifugunaidnAsUNnILY TKwaoniuuauisnidoniBoiuldonu

ADCIODMS Bododd sy Chilled Water Fan Coil IUUGED
Ocod

DuLnomsriaouigulidonisaoict 36,000 — 120,000 Btu/h
Aacbldong iaUstanitoniumsaacio

aoauifiuldina

AOUALUMSAIDUADE digital wired control Adaciomsizou
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