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(2) Lavatories. (See Plumbing Specialty Code).
(3) Piping insulation. (Sce Section 1314 of this code).

(4) Integrated systems. Service water heating equipment used to provide additional functions
(e.g., space heating)} as part of a combination (integrated) system shall comply with
minimum performance requirements for water heating equipment. {(See also Section
1318.4.1.)

1315.4 Noncirculating svstems. The first § feet (2.4 m) of outlet piping from the hot water
storage tank, and the piping between the storage tank and a heat trap, shall be i1nsulated as
spectfied 1 Table 33-121314.1.

Storage water heaters for noncirculating systems which are not equipped with integral heat
traps and which have vertical pipe risers shall be mstalled with insulated heat traps as close as
possible to both the 1nlet and ouflet connections.

Systems without a heat trap to prevent circulation due to natural convection shall be
considered circulating systems. see Section 1314.1 for circulating service water heating system
piping msulation requirements.

1315.5 Controls.

1315.5.1 Pump operation. Circulating service hot water systems shall be equipped with:
sgtomatic-mme-switchesor-othercontrols-thate: et-to-tormrott-the-sydenr-wheruse-of

' A control that monitors hot water demand ( ﬂ@.g‘, flow switch in cold water make-ap pipe)
and during periods of no hot water demand, either: a) automatically turns off the
circulaftor pump, or b) resets down the hot water storage tani temperature.

ﬁL che:t,h hihe GI‘ qmuldr devlce ‘ihdﬂ be lﬂmted betw een tlle LH‘Llﬂdﬂ}I‘ pumn and the
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r&circuiatmn 19{1;3_

Exceptions:
1. Where public health standards require 24 hours per day operation of pumps for
uses such as swimming pools and; spas and-heospirtats.
2. Pumps required to operate solar or waste-heat-recovery pool heating systems.
3. Service water heating svstems used to provide multipie functions (e.g., space
heating and DHW) as part of an integrated system,
-4, Circulating service hot water svstems in hospitals, medical clinics, nursing -

homes. or retlrement lndgmﬁ fa{:llltws where the ]:mmp 15 cnntrﬂlled b? an -

o -aquastat. -

1315.5.2 Electric heat tapes. Electric heat tapes installed to maintain water temperatures 1n
pipes shall have automatic time switches or other controls that can be set to turn off the
electricity to the heat tapes when use of hot water 18 not required.

Exception: Heat tapes instalied for freeze protection_provided they are equipped with
temperature controls.
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1315.6.3 Heatrecnver}rj. Heated indoor swimming pools and Spas, or andHot tubs with . | Comment [AS12]: ASHRAE 189 - -

waler surtace area greater than ever 200 square feet srsize shall provide forenergy- - —--- —-

conservation by &f—}eﬂ%ﬂ'ﬂﬁ*ﬁﬂh&%{iﬁ’vﬁﬂgﬂﬂ%ﬂiﬁdﬁ*

Fa5y: i te-a an exhaust air heat recovery ef 70-pereent at
tﬁ'ﬁ%ﬁ-{iﬁﬁgﬂ*&ﬂﬁdiﬁﬁﬁq sysfem thﬂt heats ventilation air, pool water, or domestic

hot water. The heat recovery system shall be capable of decreasing the exhaust air
temperature at design heating conditions by 28°F (15.5°C) in Climate Zone I and
42°F (23.3°C) in Climate Zone 2=

= o oy R O BTN AN 1 0 I Bl 5 g

Exception: Pools, spas, or Hot tubs that include svstem(s) that provide egujvalent

recovered energy on an annual basis through one of the following methods:

{1)}Heated-by renewable energy,

(2) dehumidilication heat recovery, ot

(3) waste heat recovery, or

(4) a combination of these system(s) sources capable of providing at least 70 percent
of the heating energy required over an operating season.

1313.6.4. Reqguired heat recovery for service water heating. Condenser heat recovery
systerns shall be installed for heating or preheating of service hot water under one of the
followinyg,

1315.6.4.1. In facilities that have more than 840,000 Bow/hr (2867 kW) of refrigeration
or water-cooled chiller capacity, service water heat recovery shall be employed to
recover the lesser of 20% of cooling design day refrigeration or chiller output o1 70%
of daily service hot water load,

Exceptmnﬂ._ )
1. The design’ service water heatmg load is less than 500,000 Biuw/h.

2 Bmldmﬂs ﬂiread'& Enmiwmb remv&w ﬂf a:t least 2!}% E}’f avaﬂabiﬂ
efngeratmn or. f:hﬂier heat r&;er:tmn fﬁr some othér: purpose

Cumment {ASH} Create Addmuns
&ﬂlteratmns Sections‘for: 13157

3 C hﬂlﬂ' |0r refrlrg erafion-alterations or retrofits where the service waler

- ‘
t— — = == .r---r--—-a—----u--a———'—_——--——---.--—--.-.-...1-..........-.._a_..-_..._..-\____.......,_........_....._._...__.__._._..-___,.‘_,.,...__........_..

heatmﬂ systernis located moie than 100 feet from the chiller:or refrigeration
watem

4. Buildings where the primary service water heater is a condensing boilers or
heat pump water heafer, or point-of-use water heaters that eliminate hot
water supply and recirculation piping.

1315.6.4.2. In facilities where the tota] instalied heat rejection capacitv of thie water-
cooled systems exceeds 6,000,000 Btu/h of heat rejection. condenser heat recovery
systems shall be installed for heating or preheating of service hot water. The required
heat recovery system shall have the ca]:}:-miw to pruvid& the smaller of:

ELTETE CIPTETETTFFTFEFRTE T T PT S SPEry -

preheat of the peak service hot water draw to 85°F.

Exceptions:
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2. New cﬂﬂiing w«;tems ﬂldt mect one of the fn]lnﬁing mnditiﬂns shali be Etﬁrmm frmn

.-.a__.__.__-._-_-____._-._-_,_.-..__..“...,... B B E o kol B P e B e e | B o - LA e

system efficiency meeta the ()ptmnﬂl Cumph&uw Effiuenc} cuiuﬂm in Tables
1317.5. lm 1317.5 1{2). and m's 5. 1{4}

21 F = e oottre-Systems serving an existing
dedlcated computer server room, electronic equipment room or telecom switch
room in existing buildings up to a total of 600,000 Btu/hr (17 586 W) of new
cooling equipment.

< 2.2 ' Systems serving a new

dﬂdmated cﬂmputer SEIrVer room, electm-mc equipment room or telecom switch
room 1n existing buildings up to a total of 240,000 Btu/hr (70 344 W) of new
cooling equipment.

3. ¢ empﬂmmre and. pump epee{i reset control requ;lrﬂd insections 1318.2:4 and
- 1318.2.9.do:not apply'when all of the following are true:
: 3. 1 The buﬂdmgﬂ;ﬂs___ggt _ﬁ:_tlllllpp&d with a direct digital cnutml svstem
32 The pumps is are potreplaced,
T I 1 New pumng far ger than'1-1/2 hﬂrm&pﬁwer are not added to the hydronic
L o gﬁtem, and
7 3.4 Extensions of the existing system do not add more than 100 gpmn (380 L/m) of

system - flow at: deqlgn

_ 4 Comment [AS14]; CA Title 24

||||||

4.1 The buﬂt_fmg is not equipped mth a d:rect digim{ control svsiem,
4.2 T.‘lm ﬁupz}]v fans is are nm’t rﬂplaced

—--—-—----rr--r-.u.- FTET FL P PN R P PRI U S—— armrares - rr 1ol Bl Il 1 d Ml R

4.4 Extemmna of the emmng 5}51:&111 do not add more ﬂmn 15,000 cfm {7 080 L/s)
of eysten: flow at design conditions.

1317.3 Mechanical ventilation. Ventilation shall be provided as specified in the Oregon
Mechanical Specialty Code and this section.

1317.3. I—Pﬂiﬂt‘*hﬁﬁﬂ& l}ealg,n Ventﬂ&tmu and Iixhaust RHtEH. Bﬂﬂdﬁﬁ%—%ﬂrﬁmw—hmé

Ll |
- o] ] el -vn W - R ...‘ ] -l - e Lk
.tl o : . [ - ; . ] ; :

I‘.'..-:' . i . 4::3_ 3 = b me

“mar-—TrEnre-ria (ST TRTRL, PN LD L TR TR PRI = TN L T Ty T

EKEEPHH]H'

L -.--_ il sl = W

1 I-r- . ™ i e -ﬂ-..i i --.i-. = e = ta _ - -
I = N i 3 10 i W - L] o : AN BN CTECT,

ﬁiﬁmﬁﬁﬁﬁﬂﬂ&kerjp—w%umﬁe%@mﬁeeﬂ&m%ﬁf—dﬂﬂmwﬁwr IIeatmg
dnd cm}lmﬂ umtar’r svstems _or prlmﬂrv SOUFees cf}mplvmg with the {)ptmnﬂl

-------------------

gritad 25 - - ; = . ) . T - . N —
- [ 7 L. 5 LI1LAL L] . v L. '-" ‘ ;4 1 . el . LY ] [ o

Systems eq;upﬁped with 2 means
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to_automatically reduce gutside air intake in proportion to uccunancw below
design rates when spaces are partialiv occupied.

B.Heﬁewvwﬁﬂejwéﬁwk&ﬂp—&n—ﬁm—ﬁwmw

‘ - " b..

exeepﬁﬂﬁ—Systems eqmpped Wlth AN_energy recovery dewc& mth at le-asf 50
percent recovery etfectiveness,

1317.3.2 Ventilation controls for high occupancy areas. HVAC systems with ventilation air
capacities of at least +:566-1000 CFM and serving areas having an verage occapant load |
factor of 26 40 or less (as established in Table 1004.1.2) shall include a means to
automatically reduce outside air intake below design rates when spaces are partially occupied.
Large rooms served by multiple systems with a combined ventilation air capar:it} of 5566

- {étﬂniﬁiéni:f[ﬁﬂlE]::Tr? defining this ]

Exceptmn: Systems equipped with an energy recovery device with at least 50%
recovery effectiveness.

1317.3.3 Eﬂelﬂsed—p&ﬂﬂﬂg—gﬁfaﬂf—veﬂ-tﬂﬁﬁeﬁ—eﬂaﬁm{s—i ﬁntllanﬁn controls fnr hish

ﬂﬁﬂ“pﬂl—lﬂ"’ Zones, -HOoToun Atk I g - g aragCs ouierinan-opo 3
ates—4o-Hi-etmand-preatershs nprov-attomatiecarbomrmenoxide-sensmeg-devitees—These
devices—she odtttatethe-ventdatron-system—to A& A VEerRgeooteen »
COTHECE i““'":" ,,.;,, Tt i""' Vil o - BN L o ¥ POT o i

= - 2} P, SPIEY S e LTI RIS N S W O A TATA oy AT AL . ey caer als o e g .
Py L L DL S L I » : 1L * [ 3 k1 L] w g LA L L 2 h ) LT =AM
vehelebut-notless-than2-5-pereent{orone-vehiele the-ga :1'-...--- “atture-ofsueh
deviees—shaH—eause—the exhasi—fans—to—operate—m—ihe oo —For HVAC svstems

serving multiple zones, mcludmg variable air mlume (VAY) svstems Three-deck multi-
zone (MZ,) svstems, and Variable Volume and Temperatere (VVT) svstems, zones for
which the minimum air flow of at least 150 CFM (71 1./s) and serving areas having an
average occupant ioad factor of 40 or Jess (as established in Table 1004.1.2) shall include
a means te automatically reduce outside air intake below design rates when spaces are
partially occupied. L.arge rooms_served by multiple zone controls with a combined
minimum air flow of at least 150 CFM (71 1./s) and an occupant load factor of 40 or less
must also meet this requirement,

The following blue text, while submitted by PECI, is something that I would recommend as a
“fix” to current code

Gmup S 2 parking garages, other than open parking garages. used fn::rr smﬂng or handhng
automobiles operating under their own power, shall meet_the requirements of OMSC
Section 404, Systems having ventilation exhaust rates 15,000 ¢fm and greater shall employ
automatic carbon monoxide sensing devices. These devices shall modulate the ventilation
system to maintain a maxnmum average concentration of carbon monoxide of 50 parts per
million during any_eight-hour period, with a maximum concentration not greater than 200
parts per million for a peniod not exceeding one hour. Failure of such devices shall cause the
exhaust fans to operate in the on position.
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Example of applving formula specified in 1317.5.2:

Table 1317.5.1 (3) Efficiencies:
Full Load = 0.570 kw/ton
IPLYV = (.539 kW/ton

CEWT = 80°F
Flow = 2.5 GEPM/Ton
CLWT =42F

LIFT = 80 - 42 = 38°F

DT = (24 + 0.570 x 6.83)/2.5 = 11.1°F

X =38+ 11.16 = 49.16°F

K= 6.174772-0.303668(49.16) + 0.00629466(49.16)°-0.00004578(49.16)° = 1.020

Adpsted Full Load = 0.570/1.020 = {3.559 kW/ton
NPLV =1.539/1.020 = (0.528 kW/ton

1317.6.3 Packaged ferminal air conditioners and heat pumps. Non-standard size packaged
- terminal air conditioners and heat. pumps with gxisting sleeves having an extermal wall - |
openIng of less than 16 inches high or less than 42 inches wide, and having a cross- sectional -
- area less than 670 in* shall be factory labéled as foligws: Manufactured fﬂr non- Standard SIZE

- applications only: not to be installed in new consiruction projects. ' | S
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Cumment [mt.':lﬂ] WaterFurnat:e

Enwsmn series: r:an meet th:s

Eumment 1mt39] WatErFurnace

“Envision SEHES can:meet thE

HEATING SUB CATEGORY MINIMUIM _
EQUIPMENT | SIZE CATEGORY AT COOLING SECTION OR RATINGS EFFICIENCY OPTIONAL
TYPE CAPACITY TYPE CONDITIONS REQUIRED' | EFFICIENCY] | TEST PROCEDURE
Air Caoled | | All Split Systems | 13,0SEER® | 1LUSEER
. Ceoling-Capacity-tess- than 12,5 EER
(Looling 65,000 Biwh 15.0 SEER
Mode =y - 2 FIS L § B3 Y 4 R
) All Single Package 12.0 SEER 12.0 EER
Throuph-the- Split Systems 12.0 SEER 14.0 SFER |
wall gir- , ART 210:240-9406
caoled. cooling <3a.00)0 Bk Al Single Package | 12.0SEER | 14.0 SEER
mode
- Small-gduct
. high velocity, =05.000 Biw'h All Split System 18.0 SEER 12 E
air copled
ot Cancs ] Re% Split System and | $6-+11.0 EER**| 122 EER
rer-tha>63.000 and] None Singie Packape 11.2 IEER 12.6 JEER
than—<135,000 Bu'h All Other Split System and 10.8 EER 12.0 EER
T Single Package 11 8 TEER 124 [EER
Electric : 3
Adr Cooled Coeohrp-Capaciy-egealtoor Resistance or Sg.ht isy;tET: and 9—21-% EER 11 22 ; IEEEERR
(Cooling | greaterthan 135,000 and fess None mgie Package | IOTIEER | 128IEER |\ pra40m60.0307
Mede) than—240,000 Btuw'h Split System and 10.4 EER 12.0 EER
AlOter | e oloPackase | 10.5 JEER 2.4 JEER.
. 3
) Electric | o litSystemand | 922 BER® |00 hppp
_ . esistance or - G P
Coolmp-Capacityequabte-or None Single Package o 6 IEER 12.2 IEER
gronterthen>240,000 Bwh  —2B€ e e
7 L All Other Split System and 9.3 EER 1058 EER
e Sinprle Package 9.4 IEER 12.0 IEER
Cooling-Capactty Entering Water: 3
tess-ham-<17,000 Btu/h Al 86°F 2BER | ANEER.
" Water Source g Copacity-oq Entering Water;
(Cooling | ETOPHErHhar2l 1000 toss than Al 86°F IZOEER 0 JAOEBR 4 p1180.13256-1.98
Mode} =02, .
Cooting-apacty cquak-teer A apare
greaterthap>65 000 and-Jess All Enten;;;& ater: 12,0 EER 14.0 EER
thae—<135,000 Btu'h
Groundwater T
Source Cooling Coapacity Entering Water: , el
(Cooling tessthan-<135,000 Bruh Al SG°F P2EER 1 JOMEER |ARVISO-13256:1-98
MC’dE] S S
Ground Source . ] Entering Wate SRR EIEEEEREY
' —eolng Capacity L Ve N
{%f;'é-:;g }ogg-than ___‘:135,D{}|:' Bhvh ﬂ TR 3.4 EER ' 51—-61;—-—]1]"121,. :'b."'_E‘LfI_S’QF_I 3_‘.?‘5.6_1:%2-
Air Cooled C ooline Eames Split System 7.7 HSPF* 9.0 HSPE
{I:f;;’;g fess-thar—<65,000 Btu/h al Single Package 7.7 HSPF® 2.5 HSPE
Thrmﬁgh—_the— Split System 7.4 HSPF 8.8 HSPF
‘l.;.‘E::l ,ha1r~_ =35 w'h M ARI 21 l}f24[la94ﬁ
cooled, heating Single Package 7.4 HSPF 8.8 HSPF
| mode
Small-dugt
- high velocity, 263,000 Bw'h Al lit System 6.8 HEPE 8.1 HSPF
alr cooled
Cochnp-Capacity-cguattaor 4?015:5:35;’1} 3233 COP’ 3.4 COP
gresterthan 65,000 and tess All 79F db/LSF wh
Air Cooled than-<133,000 Buwh I’ ch fdb’l o 2.2 COP 2.4 COP
(Heating 475]:“1;3;;% ARI 340/360-9307
Made , d E 2
) Seoling-Eapaeit | . Outdoor A 2-13.3 COP 3.9CQOP
ereater-than—>13 5,000 Bouw/h == = -
= 17 Fdhr’lﬁ“]?_wb 1 0 COP 5 4 COP
Ontdaor Alr
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Water Source . . £8°T Entersn 1
_ Cooting-Capacity 1 s
(Heating Losathan <135 000 B/ Al Warer 4.2 COP 46 COP  [ARIISD-13256-1:98
Made) - |
Ground Water
Source Cescling Capaeity 50°F Entering SRR
- ] MSD-13256-1-
I Mode) | '
i Ground Source
_ Coaling Capacity 32°F Entering s 4 o 2
~ (Heating Jeas than <125,000 Biuh al Water 3.1COp AALOER ARKISO-13250-198
| Mode)
For 51, ] Biwhr= 02931 W, F=18°C+ 32, 1 ton=3317 W,
1 m ! : AR, L anlianhle fo o PR, T - -
2 T - s ] . . ala 0 . ¥ e Oy
3 - . n HE 1o ] » ] - = ) i WA , Ot - . AR RS : A

| Cn'mmEnt..[fnt4D]f:WaterFur'nar:e |
Envision series can meet this -

|

e f(‘;:?mhjéﬁf[mtil.l;}: ?W'at_erF:urrnace
Envision series can meet:this ©

l
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WATER CHILLING PACKAGES) — EFFICIENCY REQUIREMENTS'

TABLE 1317.6.1(3)

T — — =
e T e -y — e S

OPTIONAL | i!
PATH A’ PATH B’ COMPLIANC ’
EFFICIENCY * o
SLZE FULL FULL TEST
EQUIPMENT TYPE . UNITS 4 7
Q CATEGORY Loap | LY roap | LV PLY | procEDURE
| . <150 tons EER >8.562 | >12.500 NA* Na’ >15.0
Air-Cooled Chill : '
o oIS =150 tons EER >9.562 >12.750 NAY NA’ >15.3
Air-Cooled without . . :
Condenser, Electrically | All Capacities Aar-gocled chillers without condensers must be rated with matching condensers and
Operated : g i comply with the air-cooled chiller efficiency requirements
'Water-Coopled, : : : : .. . :
r'E]EI:triC ally Operated, A1l Capacities Rempm:aimg units must comply with water cooled positive displacement efficiency
Recioracating Tequirements
<75 tons kWion <().780 <) 630 <0800 | <0.600 . <135
>7 SR
Water-Cooled, _;I ;Ents;gd W ton <(). 775 <0615 <0790 <().5RE - ZpSE ARIT 550/55(-
Elecincally Operated, IrnL E 03
S . ::_15[]1: L e i
Positve Displacement | =127 100 234 | witon <0.680 <0.580 <0718 | <0540 | 0 ke3g | R
>300 tons kWhon <0.620 <0.540 <0639 | <0490 - e
<150 tons kWiten ; S I -
>150 tons and : <(}.634 <1596 <{.639 <45 «fb.d4
Watﬂr_-C::crled, <100 toms kKW/ton o
Electrically Operated, 2300 foms and ———
Centrifugal y SUE TP
entrifuga <£00 tons kW/ton <0.57¢ <{.549 <0.600 <400 G iaag
>&00 tons kKWion <(.570 <f).535 <{1.590 <0400 S
Ar-Cool ] "
5; ol ; E;gﬁ?bsnmtmn All Capacities <OP =0,600 NE* NA? NA AT
‘Water-Cooled
Absorpton Single All Capacities COP =0,700 NR* NA* NA® Na?
Effect ART 560-92
Ab i} . '
Bttt Double All Capacities |  COP >1.000 >1.050 | NAa® NA’ NA’
Absorption Double Lot 5 Sa .
Eftec! Direct Fired All Capacities :- COP =1.000 >1.000 MNa WA | NA

For S1: 1 Buhr. = 02931 W
The chiller equipment reguirements de not apply for chillers used in low temperature applications where the design leaving finid lemperature

15 <38°F.

n

- Comphance with this standard can be obiained by meeting the mmimum requirements of Path A or Path B. However. both the full and IPLV

tnust be met ro fylfill the requirements of Path A or Path B.

j NA means that this requirement is pot applicable an cannot be used for comnliance,
NER means that there are no minimum requirements for this catepory.
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TABLE 43-P1317.6.1(5)

WARM AIR FURNACES, AND COMBINATION WARM AIR FURNACES/AIR-CONDITIONING
UNITS, WARM AIR DUCT FURNACES AND UNIT HEATERS

| MINIMUM |
: SUBCATEGORY OR EFFICIENCY OPTIONAL
EQUIPMENT TYPE SIZE CATEGQRY | RATING CONDITION 5 REQLHRED EFFICIENCY TEST PROCEDURE e
gyes sy - DOE 10 CFR, Part 430 A
73% AFUE or | 81% AFUE, PP
Warm Air Furnace, Gas- <225,000 Btu/h  R0% E, 1 82%F, ;N or ANSI Z21 47-10022006
Fired : T inc Addenda ] & 2
- !' : : . gz Ty ANSI Z21.47-39032006 inc
> 'h ) : J0% £ B1%e L. R
=225,000 Btu'h i Maximum {apacity v L &/ 7 2y Addenda 1 & 2
e e 8% AFUEor | o | DOE 10 CFR, Part 430, App
Warm Air Furnace, (1l- <225,000 Btwh 80% Eil $2% AFUE | N or UL 727-64
Fired .
>225,000 Btu/h | Maximum Capacity® |  81% £, 92% E, UL 727-94
W 1 . 5 L omds T -
ggﬂiiﬁ Duct Furnaces, All Capacities | Maximum Capacity’ [ 80% E;l < Y - f ANSI 2855159683 .8-2002
g;;;ii‘; Unit Heaters, | 4} Capacities | Maximum Capacity’| 80% E,/58 | 87% E, | ANSI 7839195883 8.2002
E?Erzgr Unit Heaters, All Capacities | Maximum Capacity” [ 80% E;M it UL 731-95 .

For §1: 1 Bawhr, =Q.2631 W

: {ombination units not covered by NAECA with 3-phass power or cooling capacity greater than or equal to £5,0300 Btw/h (19 kW) may comply

with either rating.

|
" £, = Combustion efficiency (100% less flue losses}. See test procedure for detailed discussion. These units maost also include an Intermittent

lgnition Device {IID)), have jacket Josses not exceedmg 0.75% of the mput rating, and have either pawer venting or a fiue damper. A vent
damper 1s an acceptablie alternative to a flue damper for those fumaces where combusiion air 1s drawn fram the coaditioned space.

1 . _ _ _
= Minmmurn and maximuon ratings are provided for and allewed by the ymit’s controls.

'.—. Er

- Thermal efficiency. Units must also include an Intermittent Ignition Device (IID), have jacket losses nar exceeding 0.75% of the input

rating, and have either power venting or a flue damper. A vent damper i1s an acceptable alternative to a flue damper far those furnaces where
combustion air is drawn from the conditioned space.

2 E.= Cﬂmbustlﬂn gfficiency (100% less ﬂup IDESE:‘;:I See tast IJI'IIIuEdI]IE for detailed dl'?-.C-USSIDII

6
- Umts mustialso incinde an uninerrupted or intermittent ignition. devlcﬂ (11D) and have either power vesiting or an antomatic ﬂuE: danl;;lﬁr ﬂ vent

damper-is an acceptable altemative to.a flue damper for those units where:combustion air.is drawn from the condifioned: sgace..,

TABLE 43-Q1317.6.1(6)

BOILERS, GAS-AND OIL-FIRED

M e e — — — — — —

{ Comment Imt46]: Vaiues from

- Californiz ‘Energy Commission - -
appliance efficiency database.- =
hitp: /S, uruv i_gc:-w agp_lla n;gg

idatabase/ | -

-All categaries: have al: least 3 mfgs
supplying units at these levels. See

Lsuppurtmg spreadsheets for details..

- ‘[ Comment {AS47]: From ASHRAE:

Standard 90.1:07, -addendum ao

-

B ATEGOR -G MipHMUM EERICIEMNCY
eHHRAMEN T T RE SIFE-EATELORY RATHNGE GONDITIONS REGLHRER™ FESTPROSEDDRE?
| ’ ’ Steam 2590-AF 2 PR Part-436-AppN
| EqusHoorgresterthan366:600
Bt 11 1 1 L P - .4 2504 Ef
Greater than=-500-000-Bra/k Hot-Water SO%E, Boderotd—5%6
Greater-than2-500-000-Btath” Steam BU-E, .
Beslers;y On-Fired Less than 360-600 Bayh $0%-AFHE e :
Equa-to-orgreater-thar=260;860
Bh‘h-andiess-thanorequalte Mﬂ*iﬁﬂ-ﬂﬂl—eﬁ-pﬁei’f}‘; L,
Grenter-than-500-000 Bk’ HotiMater 7 £3%F Beter-Sd—86
Greater than2,500.000 Bas/h® Steam S3E,
Btyh-and-iess-than-or-equal-io Meximum-Capaeity” v, thy dtm”ﬂﬂ_ Institute Heating
2-500-600 Bt Boter-Std: 56 :
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Per ASHRAE Standard 90.1-07 and Addendum "an” format.
Underlined “Subcategory or Ratings Conditions ™ and “Size Category™ are new compared to current
QOregon Table

EQUIPMENT | SUBCATEGORY OR MINIMUM | 'TIONAL
TYPE'  |RATINGS CONDITIONS SIZE CATEGORY {INPUT) EFFICIENCY™ " | EFFICIENCY ® | TEST PROCEDURE |  _ . - cnmment [Mtas): Valies fmm
{300000 Bu'h 20% AFUE 9““:"{! AFLUE -1 10 CER Part 430 Cahfnrma EI’"IE!'E]}" Cnrnrnlsﬁlnn
Gas-Fired >300,000 and <2 500,000 Btu/h* 30% £, COR3A E, 10 CFR Pact 431 apphan{:e efﬁmency dal:al:lase
Boilers, >2,500.000 Bawh' AN A N 0 TR i — energy.ca’adv/appliance
Hot Water 5 <300,000 Btu/'b 80% AFUE | iﬂﬂ_?@_ﬂ.k,i,.h, 10 CFR Part 430 "iiaﬁ_bﬁiﬂml o z- h ff=|¢*-‘**; f
T 4 P . ca cmes aveat east:.3m
P e e e Lo CR P! supplying unis at these levals. Eie
L : oo £ : o .
Gas-Fired 300,000 Bruh 75% AFUE | 8% AFLE | 10 CER Part 430 [ supporting spreadsheets for details.
Gas-Fired-All >300,000 and <2,500.000 B/ | 79% E, 8§2% E
except Natural Draft _ >2,500,000 Btwh' 79% £, 80% E, 10 CER Part 431
Boilers, Gas-Fired- 5300.000 and <2.500,000 Bru/b 79% £, 82% £, e
| Steam Natural Draft >2 500,600 Btw/h' | 79% E. 80% E.
’ 5 <300,000 Btwh . 80% AFUFE §2% AFUE | 10 CFR Part 430
J Oil-Fired >300.000 and <2 500,000 Btw/h* 81% E, B4 B, |
| >3 500,000 Btu/h’ §1% Z, 85% £, 10 LER Pant 431

For 8I: 1 Bowhr, = 02031 W

' These requirements applv to boilers with rated input of 8 000.000 Btwh or less that are not packaged boilers. and to all
packaged boilers. Minimum efficiency requirements for boilers cover all capacities of packaged boilers.
~ &= Combustion efficiency {100% less flue losses). See reference document for detailed information.

*F = Thermal efficiency. See reference document for detailed information.

* Maximum capacity — minimum and maximum ratings as provided for and allowed by the unit's controls.

Includes eal-fired (residual)

L
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TABLE 43-R1317.6.1(7)

PERFORMANCE REQUIREMENTS FOR HEAT REJECTION EQUIPMENT, - { ggmam?j";fﬂgfd From ASHRAE ]
“““““ _— | Standard S0.1-G7, Addendum

Total System Heat | | o
1 I Rejection Capacity at |  Subcategory or Rating F'F'-l'ﬁmrnwgngvee3 i Dptional U
Equipment Type Rated Conditions | Condition Reguired” - i Efficiency: | _TestProcedure | _ . - —| Comment :[ths.u]: values from - ¢
| | 5 | ASHRAE 189 draft-. . - = i
_ 95°F Entering Water CTI ATC-105{3500) '
T e wers Al 85°F Leaving Warer | ~382 gpmibp | 240 gpmip | g o7y STD.
B T5°F_Entering wh OutdoorAir | 2010604} i
Propeller or Axial Fan LUZ F Entering Water X  CTLATC-1035(96)
L : Al G0°F Leaviny Water 14 mihp | =1 m'h _
Closed-Circuit Cooling Towers 75 wh Outdeor A ir | = = and CTI STD-201{04)
| 95°F Entering Water CTI ATC-105(53700)
Ei’;‘i"f;“fiﬁaélmlm Towers All BS°F Leaving Water >20.0 gpm/hp | 222.0 gomibp | ang CT1 STD-
- . 78°F Entering wh Outdoor-fir 201(9604)
iCentrifugal Fan 102°F Entering Water
| - T _ CT1ATC-1
Closed-Cireuit Cooling Towers All 90°F Leaving Water >T0epmhp ) =8 rpm/hp d CTI SCTDG Eﬁiﬁ
i 75°F wh Outdoor Air Al -
Not applicable,
125°F Condensing arr cooled
Temperamre E':'Il;fﬁfjr
R-22 Test Flnid »176,000 Bawh-|  °

Air Coaled Condensers All 190FF Entering Gas hp ma}chad tothe]  ARI460(8603)

Temperature HV AL system

15°F Subcaoling and rated per
9S°F Entering db table 1;}1 751
| \

For SI: °C = [(“F) — 32]/1 .8

* Tor purposes of this table, open-cirenit cooling tower performance is defined as the process water maxireass flow rating of tower
al thermal rating conditions listed in this table divided by the sum of fan motor nameplate rated-moter power.

q

 Fer purposes of this tabie, closed-circuit cooling fower performance is defined as the process water flow rating of tower at
thermal rating conditions listed in this table divided by the sum of fan motor nameplate power,

1 For purposes of this table, air-cooled condenser performance is defined as heat rejected from refrigerant divided by the fan motor
nameplate rated-moter power.
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fan systﬁzms {:nnstant vnlume fﬂHS* heatmg and cmlmg hydrnmc pumpmg systems 2 1

_ TH-COntr el mmhng ‘IGWEI fans and ::sthﬂr pumps ::!r fans Whﬂ[ﬂ vaﬁﬁblﬁ:
ﬂE}WS a.ra requmed I Illﬂ dﬂsagned for: ;:m}stant vniﬁmﬂ fan {}BErﬂtlﬂn durmg ‘heating .or
m{}img shall operate at 60% ‘{low or less. while not heatin ting or cooling, Variable inlet __ { Comment TASS8]: Frﬂmﬂlke }

vanes, throttling valves (dampers), scroll dampers or bypass circuits shall not be allowed. Kenredy: This requires DCV2?

Exceptions:

1. Axaal vane fans Wlth varlable pltch control.

2. Dedzes AHC dest wnimam—dew
reqairer Eﬁf:a-—ﬁtﬂhhfhed h;f.-..fﬁﬂﬂ”ﬁa Aty WHF.....EW.#}&W 1.

etreulatton—pumps=3—Cooling towers designed with two fan motors (main and

small auxiliary motor) or multi-speed fan motors.

Backup pumps or fans intended only for use in case of failure of a variable

speed drive equipped pump or fan,

4. Pumps or fans intended only for use in case of emergency such as a fire pump
or smoke evacuation fan.

2. Fans that operate in constant flow during heating and cooling that are
equipped with a muliiple-speed motor and operate at 60 percent or less while
not heating or cooling,

i

Nﬂte Uﬂnablﬂ speed on cﬂﬂf;tant mlume fan %}fstsms may IEqu 1re .

HH e e

— AT P TR R R — O e _.-..\,..-...-.\,...\,“-\..-.-_-.._._._-\_....

e —

of pcak anﬂnw Or _minimum veﬂtﬂqtmn alr mqmmment as mqmred bj.f (Lhapter 11
whichever 1s greater.

Exceptions:

h{mtm], such as mamtammg spectiic humldll}f levels or Supp]}J.ng an LthUSf
gysten:,

sambim e e e e e e - e i mrhun e e s e e o T B o ST S =g c——ar == T e n T s ot T S T S T L e e ST T

—_—— F——TmrETSEr R A e I B PR P PRI LR B

——— = T o DdemiaBr e _..__I._.._—| e m———— =R, I.I.l---l-—-_l—— — — — — — ______
[pr—— k. skl TR LN L. L

T jpuleliefetemsffolffopopetent ol Rl eiocfolih. L1} L) SETEiAn i FarmiE S SooLITTIITIoIIITI

LTy -— etk Lot e Lp LT -—n---- APuriaridrmac ==

el o il s L bl el

?vhen hE‘Itlll“_{}_}['__{:,gﬂh g ﬁ nut re llj!"ﬂ‘d

1317. 12 Kjt{:hen hoods. Kitchen makﬂup alr Shﬂl] be pmvided as requirﬂd by the O}"E’gﬂﬂ

- { commient [AS80: From WA code. -
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13 18 2.2 Humiclity cuutrul If a system 1s equipped with 2 means tr:: add mc}ismre tn:} maintain

o = —— IR PRF ML PPRIARLE

provided.

1318.2.2.1 The humidity contrel Hus-device shall be eapable-of-bems set to prevent the
use of fossil fuel or electricity to produce relative humdities hamidity in excess of 30

percent fer—comfort-purpeses. Where a hunrdistat humidity control device is used for

eerrtort dehumidification, it shall be eapable-of-being set to prevent the use of fossil fuel or
E:If:ctnmt} to reduce relame hﬂﬂﬂdiﬁes humidity be}ﬂw 60 percent H&ﬂﬂdﬁ?@fﬁ—wﬁh

%@ff@f&h@&b%hﬂﬁhﬂfﬁ%&fﬂ%ﬁﬁﬁﬁ-ﬂﬁﬂﬁeqﬂﬁe&

'Exceptinn* Hﬂ‘i]ﬁlitﬂi*}. process needf-: archires museums, Lriti{:ﬂl equipment aﬂd

= mrmr BT BRI I

I‘:lﬂ[«’f[,

1318.2.2.2 Humidity controls shall maintain a deadband of at least 10% relative
humidity where no active humidification or dehumidification takes place,

————— [CEIEIT™ ] LT S — = =T IF LT EEEE

pumpmsa md the mechanical cooling ﬁ}f&.tﬁll‘l eﬂ“ mﬁncj shall be from the
Optional Comphliance Efficiency column in Tables 1317.5.1 (1), 1317.5.1 (2}, and
1317.5.1 (4).

1315.2.3 Vanable air volume system static pressure reset controls. The system static
pressure set point shall he reset to the lowest paint pﬂssible uhilc 'Qtﬂl pmviding the required

k,:z;lt':-tlurd total fan @ﬂﬁlg_ﬂliEﬁ_f_!.!?_BI._ES,EHIE_.. » Comment [AS62]: From CA title 24 .
& common practice - . ¢ -

Exceptions: Systems where fan speed is reset directly based on zone airflows or
other zone load indicators.

1

LT O —_ . - " -~ —
'

; = a ] L [ s - g
H () 1L L oy i 1 P ¥

'F} ! e e A } . : [ i e, = - Ll P - ik - N

o A Py i WINER b' O e 11 st ¥ i LiLl . |

(or buth) to |cc:;mfﬂr1; cmndltmnmg systems Ehall mclude controls that autt}matlcalljg reset .- Comment[r63}: strike ;

—_—e— e— e— e— e— e— e— —— o Em TET EEm Em ma s e — — — — — — — — am ma = P

supply water temperatures by representative building loads @ueluding —returm—water
temperatureor by outside air temperature,

Exceptiﬂm*i—Wherﬂ the supply temperature reset conirols cannot be implemented
Wlthﬂut uausmg 1mproper Gpﬂl’ﬂtlﬂﬂ of dehumidifying systems.

o - - o ok - e . mm I iy — = . L - - - e~ Ly Y e
e 2 o : ¥ - JE Ly .- I-- [ - ALY . . L w LA .
- i

1318.2.5 Supply-air temperature reset contrels. Multiple zone HVAC systems must include
cc}ntmls that aut:}maticalh reset the supplv-air temperature in response to reprﬂsentatjw
the suppljy air tamperamre at least 25 perce;nt Df the difference between the demgn supply -air
temperature and the design room air temperature. Interior zenes without an exterior wall
load impact apd high occupancy areas (per section 1317.2.2) shall have maximum
atrflow sized to ineet typical cooling loads with the higher reset air temperature.
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e s-ofproviding provide a heat pump water
supply temperature dead band of at least 20°F (-7°C) between initiation of heat
rejection and heat addition by the central devices (e.g., tower and boiler).

(1) Controls shall be installed that are:

(2) Closed-circurt tower (fluud cooler) shall have either an automatic valve installed to
bypass all but a mumimal flow of water around the tower (for freeze protection) or
low-leakage positive closure dampers.

(3) Open-circuit tower installed directly in the heat pump loop shall have an automatic
valve installed to bypass all heat pump water flow around the tower. Open-circuit
towers used in conjunction with a separate heat exchanger to 1solate the tower from
the heat pump loop shall be controlled by shutting down the circulation pump on the
cooling tower loop.

(4) A two-position valve at each hydronic heat pump for hydronic systems having a total
pump system power exceeding 10 hp.
1318.2.2. < Variable—How—eontrols—Centreds wliaw

” & TR T "
‘ =i ] [}

T e - . WLF . - |- % - ol T - - = il - + b o Ches I n HwlrTy
Py - , 1w , d

flow svsiems. HV AC chilled water, condenser water. and hot water pumping shall be
designed for variable fiunid flow and shall be capable of reducing pump flow rates to no
more than the Iarger of 50 percent or less of the design flow rate: or the minimum flow

[FTLT T rrar T T TEEY D L S L O B LN T PR L R -

the system.

Exceptions:

control valves and have a_total pump system power less than or equal to 3 hp ff’rﬁtﬂﬂiméﬁt”'ﬁﬁﬁj:zﬂggxﬁégt;aﬁe:f'iffjf;'."-!

- wr- T— = - == — — — — r—m - — — = = — mr E m o oma .

(2.2 KW},
2. Svstems having a total pump E}fst'efnjh power less than or equal to 1-1/2 hp (1.1
EW).
3, Condenser water systems for chillers with capacities less than 780,000 Btuw/hr
(2,062 KW).
1318.2.9.1. Chiller isolation. When a_chilled_water plant includes_more than ome .

chiller, provisions shall be made so that flow through any chiller is automatically shut
off when that chiller is shut off while still maintaining flow through other operating
chilier(s), Chillers that are piped in series for the purpose of increased temmperature

— e e e e e m— — — — — — — — — — — i ombk Al R A B BN AR E LR L B P LAY B BRI B e e e e o o

and _bhaving a motor horsepower exceeding § hp (3.7 kW) shall have control devices
{such_as variable speed control) that will result in pump motor demand of no more
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- Hvdronic variable - {Comment [AS64]: FromCA'Titie.24: |

.o

horsepower: " i T

-,
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. { comment [AS671: From CA Titie 24 )

e
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