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DUCT LEGEND

MECHANICAL LEGEND

MECHANICAL LEGEND cont’d

SINGLE DOUBLE DESCRIPTION
LINE SYMBOL LINE SYMBOL
24x12 I Ax12 1 RECTANGULAR DUCT - WIDTH x DEPTH (PLAN VIEW)
DEPTH x WIDTH (SECTION VIEW)
26x14L =] ACOUSTICALLY LINED RECTANGULAR DUCT, 1" THICK INTERNAL LINER,
___________ DIMENSIONS ARE OUTSIDE
28x16L.2 e+ ACOUSTICALLY LINED RECTANGULAR DUCT, 2" THICK INTERNAL LINER,
______ e DIMENSIONS ARE OUTSIDE
[ -
i + : + MANUAL AIR DAMPER
I
RORD
4 [RiseorDROP | &+ RISE OR DROP DUCT IN DIRECTION OF AIR FLOW
RECTANGULAR TO RECTANGULAR TRANSISTION ,
l . MAX. SLOPE OF 1:3
—>— R
RECTANGULAR TO ROUND TRANSITION ,
T 9 MAX. SLOPE OF 1:3
e % ":IW ELBOW, RECTANGULAR, SMOOTH RADIUS,
R WITHOUT TURNING VANES
R_
_ w15
] SQUARE/RECTANGULAR DUCT ELBOW WITH TURNING VANES
-_ — —r 4 - CONVERGING OR DIVERGING TEE, 45" ENTRY, RECTANGULAR
| MAIN AND BRANCH. WHEN REDUCING MAIN, SIDE OF TAKE OFF
| ! | OR ENTRY BRANCH TO BE FLAT, OTHER SIDES
| ' I l MAX. SLOPE OF 1:3
= 1 ~ T— CONICAL DUCT TAKE OFF FROM RECTANGULAR VIA SPIN-IN

g W/DAMPER AND SCOOP

- . T~ ROUND DUCT TAKE OFF FROM RECTANGULAR VIA SMOOTH
jj CONVERGING BELL MOUTH

RECTANGULAR DUCT TEE MAD'S ON THE 2 BRANCHES,
T THROAT SIZED FOR EQUAL PRESSURE DROP

) RECTANGULAR DUCT SPLIT MAD'S, THROAT SIZED FOR
= EQUAL PRESSURE DROP

3-WAY RECTANGULAR SPLIT WITH TWO TRANSITIONAL ELBOWS
| | —_— AND TRANSITIONING MAIN. DOWNSTREAM MAD'S ON THE
TREE BRANCHES. THROATS SIZED FOR EQUAL PRESSURE DROP.

i i

FOR CONCEALED DUCT: DROP TO DIFFUSER SHALL BE FULL SIZE

SYMBOL ABBREVIATION DESCRIPTION
ABV ABOVE
ABC ABOVE CEILING
AF ABOVE FLOOR
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
\/ AD , AP ACCESS DOOR , ACCESS PANEL
AC AIR CONDITIONING
APD AIR PRESSURE DROP, INCHES WATER COLUMN
AB ANCHOR BOLT
Pt BV BALL VALVE
BDD BACK DRAFT DAMPER
BF BELOW FLOOR
BHP BRAKE HORSE POWER
BTU(H) BRITISH THERMAL UNITS (PER HOUR)
BPT BPT BYPASS TIMER
co2 CARBON DIOXIDE (CO2) SENSOR, INSTALLED AT +66" AFF
OR TEMPERATURE SENSOR)
cc CENTER TO CENTER
CLG CEILING
CEF CEILING EXHAUST FAN
(TO TOP OF DEVICE, EXCEPT WHEN INTEGRAL TO T-STAT
CLR CLEAR
CONC CONCRETE
CD cD CONDENSATE DRAIN
COND CONDENSER
CONN CONNECT OR CONNECTION
CONT CONTINUATION
CONTR CONTRACTOR
CFM CUBIC FEET OF AIR FLOW PER MINUTE
DPR DAMPER
°F DEGREES FAHRENHEIT
- DIA DIAMETER , PHASE
DL DOOR LOUVER
DN DOWN
DR DRAIN
DB DRY BULB (DEGREES FAHRENHEIT)
> ECCENTRIC REDUCER
EP ELECTRICAL PANEL
EL ELEVATION
ENT ENTERING
EDB ENTERING DRY BULB
EA EXHAUST AIR
EAD EXHAUST AIR DAMPER
EF EXHAUST FAN
(E), EXIST EXISTING
%% (E) EXISTING TO BE REMOVED
ESP EXTERNAL STATIC PRESSURE
FPM FEET PER MINUTE
FIN FINISH
-— FD FIRE DAMPER
-— FS FIRE/SMOKE DAMPER
—r— FC FLEXIBLE CONNECTION
FLR FLOOR
FA FROM ABOVE
FB FROM BELOW
FLA FULL LOAD AMPS
Vi GCK GAGE COCK
GALV GALVANIZED
Gl GALVANIZED IRON
GA GAUGE
HTG HEATING
@ X H HUMIDISTAT, "X" INDICATES SYSTEM CONTROLLED
IE INVERT ELEVATION
KW KILOWATTS

SYMBOL ABBREVIATION DESCRIPTION
KWH KILOWATT HOUR
LDB LEAVING DRY BULB IN DEGREES FAHRENHEIT
LWB LEAVING WET BULB IN DEGREES FAHRENHEIT
LRA LOCKED ROTOR AMPERES
LVR LOUVER
MFR MANUFACTURER
MAX MAXIMUM
MIN MINIMUM
MCC MOTOR CONTROL CENTER
- MCD MOTORIZED CONTROL DAMPER
(N) NEW
occ OCCUPANCY SENSOR
oc ON CENTER
OA OUTSIDE AIR
OAD OUTSIDE AIR DAMPER
oD OUTSIDE DIAMETER
oV OUTLET VELOCITY
OH OVERHEAD
& POC POINT OF CONNECTION
LBS POUNDS
PSI (G) (A) POUNDS PER SQUARE INCH (GAUGE) (ABSOLUTE)
PD PRESSURE DROP
? PG PRESSURE GAUGE
PCR PUMPED CONDENSATE RETURN
RG RG REFRIGERANT GAS PIPING
RS RS REFRIGERANT SUCTION PIPING
RL RL REFRIGERANT LIQUID PIPING
RA RETURN AIR
RAD RETURN AIR DAMPER
RPM REVOLUTIONS PER MINUTE
RLA RUNNING LOAD AMPERES
SB SECURITY BARS
SM SHEET METAL
BO—-—— ) SMOKE DAMPER
SKD SMOKE DETECTOR
SD SPLITTER DAMPER
SQFT SQUARE FEET
SQIN SQUARE INCHES
SP STATIC PRESSURE
SPD STATIC PRESSURE DROP
SA SUPPLY AIR
SF SUPPLY FAN
TCP TEMPERATURE CONTROL PANEL
TCV TEMPERATURE CONTROL VALVE
@x TEMPERATURE SENSOR, "X" INDICATES SYSTEM CONTROLLED,
INSTALLED AT +46" AFF (TO TOP OF DEVICE)
m THERMOMETER
@ X T THERMOSTAT, "X" INDICATES SYSTEM CONTROLLED,
INSTALLED AT +46" AFF (TO TOP OF DEVICE)
MBH THOUSAND BRITISH THERMAL UNITS PER HOUR
TA TO ABOVE
B TO BELOW
TP TOTAL PRESSURE
TSP TOTAL STATIC PRESSURE
TYP TYPICAL
UG UNDERGROUND
ucD UNDER CUT DOOR
UON UNLESS OTHERWISE NOTED
1 UNION
VLV VALVE
WPD WATER PRESSURE DROP
w WATTS
WT WEIGHT
WB WET BULB
WMS WIRE MESH SCREEN
WP WORKING PRESSURE

PIPING AND DUCTWORK
AND SYSTEM BRACING NOTE

MEP COMPONENT ANCHORAGE NOTE

T i OF DIFFUSER NECK. FOR EXPOSED DUCT: DROP SHALL BE FULL
Ly SIZE OF OD DIFFUSER FRAME, FLANGE FOR MOUNITING DIFFUSER
TURNED IN. AIR EXTRACTOR AND EQUALIZER GRID AT CONNECTION
TO MAIN.
X xj +  SUPPLY AIR, SUPPLY AIR DUCT IN SECTION, SUPPLY DROP
/ //I L
Il T  RETURNAIR, RETURN AND OUTSIDE AIR DUCT IN SECTION, RETURN AIR DROP
/|
A A EXHAUST AIR, EXHAUST AIR DUCT IN SECTION, EXHAUST AIR DROP
ANNNAS (T FLEXIBLE DUCT (ROUND)
ANV H 1 FLEXIBLE DUCT (FABRIC)
l 18'0 ,._.,l
~ /. 45° REDUCING
./9/ 10 LATERAL FITTING
F~—
MAD _— \12"@ 12'%
18" 180 — ——~
1 < l
0 90° REDUCING TEE
10"
FITTING

~— n
MAD _— 12"

PIPING, DUCTWORK, AND ELECTRICAL DISTRIBUTION SYSTEMS SHALL BE BRACED TO COMPLY WITH THE FORCES
AND DISPLACEMENTS PRESCRIBED IN ASCE 7-16 SECTION 13.3 AS DEFINED IN ASCE 7-16 SECTIONS 13.6.5, 13.6.6,
13.6.7, 13.6.8; AND 2022 CBC, SECTIONS 1617A.1.24, 1617A.1.25 AND 1617A.1.26.

THE METHOD OF SHOWING BRACING AND ATTACHMENTS TO THE STRUCTURE FOR THE IDENTIFIED DISTRIBUTION
SYSTEM ARE AS NOTED BELOW. WHEN BRACING AND ATTACHMENTS ARE BASED ON A PREAPPROVED INSTALLATION
GUIDE (E.G., HCAI OPM FOR 2013 CBC OR LATER), COPIES OF THE BRACING SYSTEM INSTALLATION GUIDE OR MANUAL
SHALL BE AVAILABLE ON THE JOBSITE PRIOR TO THE START OF AND DURING THE HANGING AND BRACING OF THE
DISTRIBUTION SYSTEMS. THE STRUCTURAL ENGINEER OF RECORD SHALL VERIFY THE ADEQUACY OF THE STRUCTURE
TO SUPPORT THE HANGER AND BRACE LOADS.

MECHANICAL PIPING (MP), MECHANICAL DUCTS (MD), PLUMBING PIPING (PP), ELECTRICAL DISTRIBUTION SYSTEMS (E):

MPX MDX PPO EO OPTION 1: DETAILED ON THE APPROVED DRAWINGS WITH PROJECT SPECIFIC NOTES
AND DETAILS.

MPO mbO PPO EO OPTION 2: SHALL COMPLY WITH HCAI (OSHPD) PREAPPROVAL (OPM #) # 0043-13.

CALIFORNIA ENERGY CODE -
ACCEPTANCE TESTING

THE CALIFORNIA ENERGY CODE SECTION 10-103 REQUIRES ACCEPTANCE TESTING ON ALL NEWLY INSTALLED LIGHTING
CONTROLS, MECHANICAL SYSTEMS, ENVELOPES, AND PROCESS EQUIPMENT AFTER INSTALLATION AND BEFORE PROJECT
COMPLETION. AN ACCEPTANCE TEST IS A FUNCTIONAL PERFORMANCE TEST TO HELP ENSURE THAT NEWLY INSTALLED
EQUIPMENT IS OPERATING AND IN COMPLIANCE WITH THE ENERGY CODE.

LIGHTING CONTROLS ACCEPTANCE TESTS MUST BE PERFORMED BY A CERTIFIED LIGHTING CONTROLS ACCEPTANCE
TEST TECHNICIAN (ATT).

MECHANICAL SYSTEM ACCEPTANCE TESTS MUST BE PERFORMED BY A CERTIFIED MECHANICAL ATT FOR PROJECTS
SUBMITTED ON OR AFTER OCTOBER 1, 2021.

ENVELOPE AND PROCESS EQUIPMENT ACCEPTANCE TESTS SHALL BE PERFORMED BY THE INSTALLING CONTRACTOR,
ENGINEER/ ARCHITECT OF RECORD OR THE OWNER'S AGENT.

A LISTING OF CERTIFIED ATT CAN BE FOUND AT
HTTPS:/WWW.ENERGY.CA.GOV/PROGRAMS-AND-TOPICS/PROGRAMS/ACCEPTANCE-TEST-TECHNICIAN-
CERTIFICATION-PROVIDER-PROGRAM/ACCEPTANCE

THE ACCEPTANCE TESTING PROCEDURES MUST BE REPEATED, AND DEFICIENCIES MUST BE CORRECTED BY THE BUILDER

OR INSTALLING CONTRACTOR UNTIL THE CONSTRUCTION/INSTALLATION OF THE SPECIFIED SYSTEMS CONFORM AND
PASS THE REQUIRED ACCEPTANCE CRITERIA.

PROJECT INSPECTORS WILL COLLECT THE FORMS TO CONFIRM THAT THE REQUIRED ACCEPTANCE TESTS HAVE BEEN
COMPLETED.

ALL MECHANICAL, PLUMBING, AND ELECTRICAL COMPONENTS SHALL BE ANCHORED AND INSTALLED PER
THE DETAILS ON THE DSA-APPROVED CONSTRUCTION DOCUMENTS. THE FOLLOWING COMPONENTS SHALL
BE ANCHORED OR BRACED TO MEET THE FORCE AND DISPLACEMENT REQUIREMENTS PRESCRIBED IN THE
2022 CBC SECTIONS 1617A.1.18 THROUGH 1617A.1.26 AND ASCE 7-16 CHAPTERS 13, 26, AND 30:

1. ALL PERMANENT EQUIPMENT AND COMPONENTS.

2. TEMPORARY, MOVABLE OR MOBILE EQUIPMENT THAT IS PERMANENTLY ATTACHED (E.G., HARD
WIRED) TO THE BUILDING UTILITY SERVICES SUCH AS ELECTRICITY, GAS OR WATER.
‘PERMANENTLY ATTACHED” SHALL INCLUDE ALL ELECTRICAL CONNECTIONS EXCEPT PLUGS FOR
110/220 VOLT RECEPTACLES HAVING A FLEXIBLE CABLE.

3. TEMPORARY, MOVABLE OR MOBILE EQUIPMENT WHICH IS HEAVIER THAN 400 POUNDS OR HAS A
CENTER OF MASS LOCATED 4 FEET OR MORE ABOVE THE ADJACENT FLOOR OR ROOF LEVEL
THAT DIRECTLY SUPPORT THE COMPONENT IS REQUIRED TO BE RESTRAINED IN A MANNER
APPROVED BY DSA.

THE FOLLOWING MECHANICAL AND ELECTRICAL COMPONENTS SHALL BE POSITIVELY ATTACHED TO THE
STRUCTURE BUT NEED NOT DEMONSTRATE DESIGN COMPLIANCE WITH THE REFERENCES NOTED ABOVE.
THESE COMPONENTS SHALL HAVE FLEXIBLE CONNECTIONS PROVIDED BETWEEN THE COMPONENT AND
ASSOCIATED DUCTWORK, PIPING, AND CONDUIT. FLEXIBLE CONNECTIONS MUST ALLOW MOVEMENT IN BOTH
TRANSVERSE AND LONGITUDINAL DIRECTIONS:

A. COMPONENTS WEIGHING LESS THAN 400 POUNDS AND HAVING A CENTER OF MASS LOCATED
4 FEET OR LESS ABOVE THE ADJACENT FLOOR OR ROOF LEVEL THAT DIRECTLY SUPPORT
THE COMPONENT.

B. COMPONENTS WEIGHING LESS THAN 20 POUNDS, OR IN THE CASE OF DISTRIBUTED SYSTEMS,
LESS THAN 5 POUNDS PER FOOT, WHICH ARE SUSPENDED FROM A ROOF OR FLOOR OR HUNG
FROM A WALL.

THE ANCHORAGE OF ALL MECHANICAL, ELECTRICAL AND PLUMBING COMPONENTS SHALL BE SUBJECT TO THE
APPROVAL OF THE DESIGN PROFESSIONAL IN GENERAL RESPONSIBLE CHARGE OR STRUCTURAL ENGINEER
DELEGATED RESPONSIBILITY AND ACCEPTANCE BY DSA. THE PROJECT INSPECTOR WILL VERIFY THAT ALL
COMPONENTS AND EQUIPMENT HAVE BEEN ANCHORED IN ACCORDANCE WITH THE ABOVE REQUIREMENTS.

ARCHITECTURE
ENGINEERING

AUBURN | TAHOE CITY | RENO | SAN JOSE
WWW.JKAEDESIGN.COM

SEAL

DATE SIGNED:  01/19/2024

SACRAMENTO CITY UNIFIED SCHOOL

-
o
o
L
O
7p)
L
A
Q=
L
= =<
< < iu
CCIPITCL z >
' | i - o
engineering o O>D
r WL O
RancHo CorpovA, CALIFORNIA = = : E
MM/ RL 230701.00 2 gD <K
PM - DESIGN TEAM PROJECT NO. E D o o
Drawing Title Drawn By
Author
MECHANICAL
Checked B
LEGEND & NOTES e
Checker
NO.  DATE ISSUE Project No.
23-145
©PDate

Issue Date 11/08/2023

DRAWING NO.

MO.0.1




QcC

INI'| %

23-145 California Middle School Renewal_ARCH_detached.rvt

7/12/2023 8:41:44 AM

AIR CONDITIONING UNIT SCHEDULE

S - VIN Esp DX COOLING GAS HEATING AC UNIT ELECTRICAL DATA PWR. EXH. ECON. ELECTRICAL DATA EFFICIENCY OPERATING WEIGHT (LBS.)
UNIT SERVES |z osa cem| 0.A. |"MANUFACTURER® MODEL SERIAL ;lgans. cem | oA cRFAM . | Low | sensisLe TOTAL EVAP. oot | outeur X SUPPLY FAN COMPRESSOR | COND. FAN | COMB. FAN EXHAUST FAN COOLING HEATING T AC Tpwr. ool reans. TOTAL Mggﬁ:re g&rgRRﬂlﬂ_ NOTES
sQ. FT. | (CFm) NUMBER NUMBER (CFM) W.G.) (gg% CA(I;‘II;(I?II)TY CA(I;I;(I?II)TY 1(533 ?3'!',’ ern | Cimer 1(533 voLt/PHl T mia ot mia | ra loryl FLa LA mca |moce|voLt/eu[ ca | Mea Imoce| o T cen [ieer laruel 16 [EXIST E%X(I)-Ir.l. cone | TCURB -WE(‘%HL
/ a¢ \ | sovs Locker "GREENHECK” 16X—110—H12-DB 14268659 151 NA | NA | NA | NA | NA | NA NA NA NA | NA | 250 200 | NA | 460/3 | 20 NA |[NA| NA | NA [NA] NA NA 54 | 15 NA NA NA | NA | NA | NA | NA | NA | NA | NA | NA | NA | NA NA 3500 | /1°\ AN 060600600000
1280%0.50 640
\ 17/ G9 "AAON” RN—008-3 NA 8 |2270] 640 |1630] 0.95 | 1500 | 3.0 839 |s845]|681| 150 120 |s68)| 460/3 | 176 | 34 | 1| 13 | na | 1] 34 0.7 25 | 35 | 460/3 | 1 24 | Na | Na | Na 125 ] Na | Na | NA | 1281 Na 175 | Na | 1458 | \WS.0Y W6.0Y  |GoX)(1D)(3)[4)
/ ac \ | RLS LockeR is85v0.50 | 795 GREENHECK 16X—110-H12-DB 14268659 11 NA | NA | NA | NA | NA | NA NA NA NA | NA NA NA NA | 460/3 | NA NA |NA| NA | NA [NA] NA NA NA | NA NA NA NA | NA | NA | NA | NA | NA | NA | NA | NA | NA | NA NA 3500 | /1\ AN 060600600000
\_18 / 66 "AAON” RN—010-3 NA 10 |2670| 720 | 1950 | 0.95 [1765| 79.4 1032 |843]|67.3| 150 120 |629)| 460/3 | 227 | 48 | 1] 17 | na | 1| 38 0.7 33 | 45 | 460/3 | 1 34 | na | Na | Na 119 NA | Na | NA J1a18| Na 175 | NA | 1503 | \ws.0Y We.0Y GO )(2)(3)(4)
NOTES:
UNITS SELECTED AT 104 F DB / 73 F WB SUMMER AMBIENT, 30 F DB WINTER AMBIENT AIR TEMPERATURES. COOLING CAPACITIES SCHEDULED @ FOR UNITS WITH NOM. COOLING CAPACITY OF 6 TONS AND LARGER, PROVIDE UNIT WITH FACTORY INSTALLED VFD ON SUPPLY @ R-410A REFRIGERANT (SAFETY GROUP A1, LOW-PROBABILITY SYSTEM).
ARE NET SENSIBLE & NET TOTAL CAPACITIES. FAN AND MINIMUM 2-STAGES OF MECHANICAL COOLING CAPACITY. SEE SCHEDULE FOR LOW SUPPLY AIRFLOW CFM (66%).
SEE CONTROLS FOR SEQUENCE OF OPERATION. UNITS SHALL BE INTERLOCKED WITH EXISTING LOCKER ROOM AND TOILET ROOM EXHAUST
@ PROVIDE UNIT WITH CONDENSER COIL GUARDS, HINGED ACCESS DOORS, AND 2" THICK MERV 13 DISPOSABLE PLEATED MEDIA @ FANS IN EACH LOCKER ROOM SPACE FOR CONTINUOUS OPERATION OF EXHAUST FANS.
FILTER(S). THE ESP SCHEDULED ABOVE INCLUDES AIR PRESSURE DROP THRU FILTER(S). PROVIDE UNIT WITH FACTORY 100% MODULATING POWER EXHAUST ECONOMIZER WITH VFD, DIFFERENTIAL PRESSURE TRANSDUCER, ROOM
PRESSURE TUBING, AND DAMPER ACTUATORS. PROVIDE UNIT WITH FACTORY DIGITAL SCROLL OR INVERTER DRIVEN COMPRESSOR(S),
@ PROVIDE "MICROMETL" STRUCTURALLY CALC'D 36" TALL STANDARD ROOF CURB. STAINLESS STEEL HEAT EXCHANGER & 0-10VDC MODULATING NATURAL GAS VALVE. NOTE THAT FACTORY MODULATING POWER
@ LOW SPEED SUPPLY FAN SETTING SHALL BE LOCKED OUT, UNIT SHALL OPERATE AS SINGLE ZONE CONSTANT VOLUME AT ALL TIMES. EXHAUST ECONOMIZER SHALL BE FACTORY WIRED TO RECEIVE IT'S POWER FROM THE AC UNIT, A SEPARATE POWER CONNECTION TO
CONTRACTOR SHALL COORDINATE WITH AC UNIT FACTORY REP TO ACCOMPLISH SINGLE ZONE CONSTANT VOLUME OPERATION. THE MODULATING POWER EXHAUST ECONOMIZER IS NOT REQUIRED. SCHEDULED AC UNIT MCA & MOCP INCLUDE MODULATING POWER
EXHAUST ECONOMIZER LOAD.
@ PROVIDE HVAC CONTROLS SYSTEM WITH DEDICATED ROOM OCCUPANCY SENSOR(S) FOR OCCUPANCY SENSOR VENTILATION CONTROL, PER
2022 CA ENERGY CODE (TITLE-24) FOR MULTI-USE ASSEMBLY ROOMS. SEE CONTROLS FOR SEQUENCE OF OPERATION. @ PROVIDE UNIT WITH "CANFAB" FLUE EXTENSION KIT, INSTALLED PER MFR'S INSTALLATION INSTRUCTIONS. (FOR TRANE UNITS)
@ LOWER OUTSIDE AIR POSITION INDICATED IS BASED ON 0.15 CFM/SQ.FT., ALLOWABLE FOR CO2 DEMAND CONTROL VENTILATION SYSTEMS EXISTING DUCT SYSTEMS CONNECTED TO THIS AC UNIT SHALL BE SEALED AND LEAK TESTED TO A LEAKAGE RATE NOT TO EXCEED
AT MINIMUM OCCUPANCY. UPPER OUTSIDE AIR POSITION INDICATED IS BASED ON 15 CFM/OCCUPANT WHEN SPACE IS AT MAXIMUM 15% OF FULL FAN FLOW. REFER TO SPEC SECTION 23 80 00, PART 3 FOR DUCTWORK SEALING AND LEAK TESTING REQUIREMENTS.
OCCUPANCY, UNLESS SYSTEM IS IN ECONOMIZER MODE. SEE CONTROLS FOR SEQUENCE OF OPERATION. FOR THESE UNITS WITH @ EXISTING DUGTWORK THAT IS BEING RE-USED SHALL BE THOROUGHLY CLEANED PER SPEC SECTION 23 01 30.52.
DEMAND CONTROL VENTILATION, ENTERING TEMPERATURES SCHEDULED REPRESENT CONDITIONS AT UPPER OSA POSITION.
@ INSTALL DUCT SMOKE DETECTOR IN SUPPLY AIR DUCT FOR AUTOMATIC SHUTDOWN OF HVAC SYSTEM UPON SENSING SMOKE.
PROVIDED, POWERED & INTERLOCKED WITH FIRE ALARM SYSTEM BY DIV. 28, INSTALLED & CONNECTED TO AC UNIT BY DIV. 23.
nGRP” » ” TOTAL TOTAL |
S&P SP OPER. TRANE BOOSTER OPER. "MANUFACTURER” COMPRESSOR OPER.
FAN
UNIT LOCATION | MODEL | cFm | (N. DUTY STYLE |voLt/pH| AMPS/ | wr. 3&’;}“& INTERLOCK | NOTES UNIT LOCATION | "MANUFACTURER” | CFM | HEATER | . | MCA | VOLT/PH | WT. Mggﬂ:,'f(; UNIT MODEL NO. CCA%(,)\"&',‘TGY c“f,i‘[g:% MCA |MOCP ';,‘_\: VOLT/PH |[SEER2] WT. ”f,’;’;‘{:[“; gﬂ\'gRRﬂ',,' NOTES
NO. W.G.) WATTS | (BS.) MODEL (kW) (LBS.) INDOOR UNIT (MBH) (MBH) RLA | LRA (LBS.)
OFFICE OFFICE 5 /SHPO\ "TRANE”
% G10 RF8-120EC 50 0.02 OUTSIDE AIR INLINE 120/1 0.23/ 13.9 11 % SHPI/G1 @ @ % G120 TPKAOAO181LA10A 265 NA 0.19 1.0 208/3 28 @ < o ? TRUZAO181KA7ONA 18.0 22.0 NA NA 11.0 28 0.5 208/3 20.2 100 % % 1,2,3,5,6,7
OFFICE OFFICE 5 /SHPO\ "TRANE®
m RF8-120EC 50 0.02 | OUTSIDE AIR INLINE 120/1 0.23/13.9 11 a SHPI/G2 @ @ m G7 TPKAOA0241KA80A 635 NA 0.265 ) 1.0 208/3 50 m 24.0 28.0 NA NA 19.0 26 0.4 208/3 2.3 155 n n 1,2,3,5,6,7
w G7 W w W \ g2 / TRUZAOQ241HA70NA W W
NOTES: STORAGE/IT 5 /SHPO\ "TRANE"
1. INTERLOCK WITH ASSOCIATED SPLIT SYSTEM. m 01A-SO0AU TPKAOA0241KA80A 635 NA 0.265 | 1.0 208/3 50 m TRUZAO241HATONA 24.0 28.0 NA NA 19.0 26 0.4 208/3 21.3 1585 n A 1,2,3,4,5,6,7
2. PROVIDE WITH MERV 13 FILTERS. \ st / W \ S/ W W
NOTES:
1. PROVIDE WITH FACTORY WASHABLE FILTERS. 4. UNIT SHALL OPERATE WHEN TEMPERATURES REACH 6. PROVIDE WITH 'GOBI' CONDENSATE PUMP, 2 GPM @ 20 FT./HD WITH GRAVITY HORIZONTAL, 16 7. E;ghoésggigﬁ*ﬁﬁggéﬁw GROUP A1,
9 PROVIDE ALL INDOOR UNITS WITH THERMOSTAT A SPACE TEMPERATURE OF 80°F. WATTS, 120V, 1 PHASE, 60 HZ., ALARM RELAY 5 AMPS, 30 VDC, 250 VAC BREAK ON FAULT. SECURE - )
HARD WIRED. WALL MOUNTED. 5 PROVIDE HEATING MODE LOCKOUT VIA EACTORY DIP ?ghEAI;ACB)ﬁ(’i}_T_&IéA;CE);’SSI.SLOCKING IN WALL WITH (3) - 3/16"@ X 2" WOOD SCREWS AND PLACE PUMP ON
3. INDOOR FAN COIL POWERED BY CONDENSING UNIT, SWITCH.
REFER TO MRF'S INSTALLATION DATA.

OPM DETAIL REFERENCES
FOR OPTION 2 SCHEDULE

UPPER ATTACHMENT - HANGER ATTACHMENT TO WOOD JOIST

1. PROVIDE SUPPORT AND SEISMIC BRACING PER OPM #0043-13 PAGES M4.10, N4.10, N4.13.

UPPER ANGLE CLIP ATTACHMENT TO CONCRETE SLAB, BEAM OR WALL WITH (1) HILTI KB-TZ CONCRETE ANCHOR

1. PROVIDE SUPPORT AND SEISMIC BRACING PER OPM #0043-13 PAGES M8.20 THRU M8.22.

UPPER SEISMIC BRACKET ATTACHMENT TO CONCRETE SLAB, BEAM OR WALL WITH (1) HILTI KB-TZ CONCRETE ANCHOR

1. PROVIDE SUPPORT AND SEISMIC BRACING PER OPM #0043-13 PAGES N1.20 THRU N1.23, N1.70N1.71, N1.72, N1.73, N2.20
THRU N2.251,

LOWER DUCT GREATER THAN 6 SQFT CROSS SECTIONAL AREA.

FOR RECTANGULAR DUCTWORK GREATER THAN 6 SQ FT CROSS SECTIONAL AREA AND ROUND DUCTWORK GREATER THAN
26" DIAMETER. PROVIDE SUPPORT AND SEISMIC BRACING PER OPM #0043-13 PAGES D4.10 THRU D4.12, D6.10 THRU D6.12.

FOR PIPING SEISMIC SUPPORT BRACING PER OPM #0043-13 PAGES F1.10 THRU F1.12, F2.10 THRU F2.12, F3.11, F4.10 THRU
F4.12.

MECHANICAL GENERAL NOTES

1. ALL WORK SHALL COMPLY WITH ALL APPLICABLE CODES, SPECIFICATIONS, LOCAL ORDINANCES
AND INDUSTRY STANDARDS.

2. VERIFY EXACT LOCATION OF ALL (E) EQUIPMENT, DUCTWORK, DIFFUSERS, REGISTERS AND
GRILLES. NOTIFY ARCHITECT IMMEDIATELY OF ANY DISCREPANCIES BETWEEN (E) SYSTEMS AND
DRAWINGS.

3. COORDINATE EXACT LOCATION OF EQUIPMENT AND ALL PENETRATIONS THROUGH ROOF, FLOORS AND
WALLS WITH ARCHITECTURAL STRUCTURAL SYSTEMS PRIOR TO COMMENCING WORK.

4. COORDINATE EXACT SIZE AND ROUTING OF DUCTWORK WITH ARCHITECTURAL PLANS, STRUCTURE
AND EQUIPMENT PRIOR TO COMMENCING WORK.

5. SEE ARCHITECTURAL REFLECTED CEILING PLAN FOR EXACT LOCATION OF ALL CEILING
DIFFUSERS, REGISTERS AND GRILLES.

6. FURNISH AND INSTALL MANUAL AIR DAMPERS AT ALL DUCT BRANCH TAKEOFFS TO A SINGLE
SUPPLY DUFFUSER.

7. FLEXIBLE DUCTWORK CONNECTIONS TO CEILING DIFFUSERS ARE LIMITED TO 5" MAXIMUM LENGTH.

8. ALL DUCTWORK, CEILING DIFFUSERS/REGISTERS/GRILLES, EQUIPMENT, PIPING ETC., ARE NEW
U.O.N. (SHOWN HEAVY). (E) DUCTWORK, PIPING ETC. IS SHOWN LIGHT. SEE LEGEND.

9. (E) DUCTWORK AND ITEMS TO BE REMOVED ARE SHOWN CROSSED ("X") OUT, SEE LEGEND,
COORDINATE CLOSELY WITH (N) DUCTWORK AND P.O.C.'S SHOWN. ALL OTHER (E) DUCTWORK,
ETC. TO REMAIN.

10. WHERE INLET DUCT DIAMETER AND DIFFUSER NECK SIZE ARE THE SAME (l.E. 9" & 9x9)
CONTRACTOR SHALL OVERSIZE THE SHEET METAL PLENUM TO ACCOMODATE THE ROUND DUCT
CONNECTION.

11.  THERMOSTATS AND ROOM TEMPERATURE SENSORS SHALL BE INSTALLED AT 46" ABOVE FINISHED
FLOOR (TO TOP OF DEVICE). DO NOT INSTALL THERMOSTATS AND ROOM TEMPERATURE SENSORS
ABOVE CASEWORK, SHELVING OR OTHER OBSTRUCTIONS OVER 24" IN DEPTH AND 34" IN HEIGHT.

ARCHITECTURE
ENGINEERING

AUBURN | TAHOE CITY | RENO | SAN JOSE
WWW.JKAEDESIGN.COM

DIFFUSER, REGISTER & GRILLE SCHEDULE
SYMBOL DESCRIPTION KRUEGER METALAIRE NAILOR TITUS TUTTLE & BAILEY
CD MODULAR CORE SURFACE
MOUNT CEILING DIFFUSER 1240 9000-2 7500-S MCD SQD-SB
X BEVEL FRAME 3/4" DROP FRAME 21 - 1 1/4" BORDER TYPE 6
CD-2 MODULAR CORE SURFACE MCD
MOUNT CEILING DIFFUSER Fle\/‘I‘I(E) ” 9000-1 7500-B SORDER TYPE - SQD-SF
X FLAT FRAME
CDL MODULAR CORE LAY-IN
CEILING DIFFUSER FOR 1240 9000-6P 2500-L MCD SQD-LT
X T-BAR CEILING 24x24 FRAME 23 BORDER TYPE 3
PANEL
CR.cT.cé | CEILING RETURN, TRANSFER
OR EXHAUST WITH " EGG EGC-5 CCBD 61 EC.S MODEL 50 F CRE500-SF
% e CRATE CORE SURFACE BORDER TYPE 1
MOUNT
CRL, CTL, CEL SEILEIQSAFEJESTTUVF\{/#HTT//;\I E(ZE-;R MODEL 50 F
71 <1 | crRATE CORE IN 24x24 PANEL EGC-5TB CCSD-TBD STECL BORDER TYPE 3 CRESOO-LT
FOR T-BAR CEILING
s* SIDEWALL DOUBLE
DEFLECTION SUPPLY GRILLE 880 V V4004 S 61DV 300 RS T54
» WITH VERTICAL FRONT BARS,
3/4" SPACING
RTE" CEILING OR SIDEWALL
RETURN, TRANSFER OR S80H SRH 7145 H 350 RL T70D
s A EXHAUST GRILLE WITH 35°
OR 45° HORIZONTAL BARS.
RH & EH HEAVY DUTY RETURN OR
> EXHAUST GRILLE WITH 35° S 480 H HDRH 6145 HD 33 RL T115H-40
OR 45° HORIZONTAL BARS
TEL "ACCUTHERM" THERMA-
FUSER ST-HC THERMALLY
X POWERED VAV DIFFUSER, N/A N/A N/A N/A N/A
FOR 24x24 LAY-IN T-BAR
CEILING.
LCD RECTANGULAR LOUVERED TDC
DIFFUSER, SURFACE MOUNT.
NOTES: 1. ALL SYMBOLS NOTED MAY NOT BE USED. 5. OPPOSED BLADE DAMPERS ARE NOT
REFER TO PLANS FOR SIZE AND QUANTITY. REQUIRED AT DIFFUSERS, REGISTERS OR
GRILLES.
2. ALL SUPPLY AIR DIFFUSERS ARE 4 WAY BLOW
UNLESS SHOWN OTHERWISE. 6. PROVIDE MANUAL AIR DAMPERS AT EACH
BRANCH DUCT TO A SINGLE DIFFUSER,
3. FURNISH ALL PRODUCTS OF A SINGLE REGISTER OR GRILLE.
MANUFACTURER.
* ALUMINUM REGISTERS FOR SHOWERS
4. COORDINATE DIFFUSER TYPE WITH AND DAMP AREAS
ARCHITECTURAL REFLECTED CEILING PLAN.
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24X241.2" (D)
THRU ROOF

/7 24X241L.2"

®

N

DUCT THRU d==h 28X20L2" DUCT
SIDEWALL OF | | ONROOF
36" HIGH CURB. | - DUCT SUPPORT ON
ROOF, FOR SUPPORT
SEE 5/M5.0.2 TYP.
2270F

O

- (E)

REF. RIGID PIPE SUPPORT
ON ROOF, FOR SUPPORT
SEE 7/M5.0.2 TYP.

D

L®
ROOF SAFE

(ON ROOF)

@

BUILDING 02

MECHANICAL ROOF PLAN - GYMNASIUM

(E) CD SHOWN FOR
COORDINATION ONLY.
REFER TO PLUMBING FOR
PIPING SERVICES.

7a
O
@ cD
(E)

@ AC-UNIT
DUCT THRU
SIDEWALL OF
36" HIGH CURB. @

L 2670F /
|

=
it
]

ROOF SAFE
(ON ROOF)

REF. RIGID PIPE SUPPORT
ON ROOF, FOR SUPPORT
SEE 7/M5.0.2 TYP.

qi
O

SCALE : 1/8” = 1-0”

TRANSITION WITHIN CURB
TO 28X20.

D~ 24X24L2" (D)

S\
A

28X20L2" DUCT
ON ROOF

"/

“\ THRU ROOF
\ 24X24L2"
DUCT SUPPORT ON

ROOF, FOR SUPPORT
SEE 5/M5.0.2 TYP.

GENERAL NOTES

ONONORO,

1. COORDINATE NEW ROOF MOUNTED
DUCTWORK WITH EXISTING UNIT
CLEARANCE REQUIREMENTS.

SHEET NOTES:

SHPO-G1 AND SHPO-G2. FOR MOUNTING DETAIL
SEE 4M5.0.1.

RELIEF HOOD, PROVIDE NEW MOTORIZED BACK
DRAFT DAMPER IN UNIT CURB.

AC-17 AND AC-18 ON ROOF. REFER TO M3.0.6
FOR WORK. FOR MOUNTING DETAIL SEE

1, 2/M5.0.1.

ROOF SAFE ON ROOF. FOR MOUNTING DETAIL
SEE 6/M5.0.1.

ARCHITECTURE
ENGINEERING

AUBURN | TAHOE CITY | RENO | SAN JOSE
WWW.JKAEDESIGN.COM
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NOTES:
1. SUPPORT TO BE AT MAX. 6'-0" SPACING.

2. ALL EXPOSED METAL PARTS INCLUDING
SHEET METAL COVER SHALL BE PRIMED
AND PAINTED TO MATCH ROOF SURFACE.

3. FOR ALL ROOF SAFE ANCHORAGE
DETAILS SEE 6/M-5.0.1.

3-1/2", TYP. —]

(E) ROOF

"THYBAR'

THYCURB MODEL

TC-2 WITH TP-2 PIPE

COVER S

EE 6/M-502

20" SQUARE ; L

7

OVERALL

CENTERLINE
VOF PIPES (&)

'B-LINE' B230 2 HOLE

CORNER ANGLE.

: 16 GA. SM COVER.

/><XXXXXXXXXX><\\

2x6 NAILER _

ROOF
SAFE
ENCLOSURE
1" SM HEM

a

e

10-1/2"
10-3/4"

3" x 3" x 18 GA. x 3-1/2" LONG

ANGLE CLIP SECURED TO STUDS WITH

(2) - 1/4"DIA. x 1-1/2" LAG BOLTS ——\

SECURE CLIP TO
BLOCKING WITH (2) -
1/4" DIA. x 1-1/2" LAG BOLTS. — |

MOUNTING BRACKET
(BY UNIT MFR.)

4" x 4" BLOCKING J

MOUNTING BRACKET
(BY UNIT MFR.)

<A

<RI

<—

MAX. WEIGHT =50 LBS.

SEE 3/M5.01 FOR
UNIT HOLD DOWN

CHANNEL BY UNIT MFR.
SEALING GASKET

UNIT CASING

NN

N

14" HIGH, 16 GA.
STRUCTURALLY WELDED CURB
FOR SLOPED ROOF

RIGID INSULATION

ATTACH UNIT HOLD DOWN FLANGE
TO CURB CHANNEL WITH

10" SQUARE 18"

x 'B-LINE' CE SERIES

ADJUSTABLE HEIGHT

|
1-1/2" 7

@ DRILL 2x6 FOR PIPES,

1/8" () LARGER THAN 1RL
OD. SEAL PIPE 1RS
PENETRATIONS WITH 1 CONTROL CONDUIT

SEALANT, SPACE PIPES

OVER 10" WIDTH

PIPE ON ROOF MOUNTING

SUPPORT (9.35" MTG.
CHANNEL LENGTH), OR
ANCHORED SUPPORT.
FOR MOUNTING SEE

7/M5.0.1.

/8 INDOOR SPLIT SYSTEM MOUNTING

SCALE : NONE

NOTE: THIS DETAIL IS FOR ANGLE SUPPORT
ONLY. FOR SEISMIC BRACING REQUIREMENTS
AND DETAILS REFER TO OPM #0043-13.

TWIST HANGER STRAP

SECURE HANGER STRAP
TO STRUCTURE WITH (2) -
1/4" DIA. x 1" WOOD SCREWS.

/

Jas

ROOF
O\

/ /
L &

N

N== 7

)/
1-1/2" —
A

7
1" MIN.— /

‘Jﬂ OR

4 x 4 BLOCKING BETWEEN
ROOF FRAMING SECURED
WITH "SIMPSON" HU44
JOIST HANGERS AT

EACH END.

1-1/8" x 18 GA. GALYV.
SUPPORT STRAP
(TYP OF 2)

#10 x 3/4" SHEET
METAL SCREW
(TYP OF 6)

FOLD STRAP OVER
AT BOTTOM OF
DUCT, TYP.

L PROVIDE BRACING
WIRES 5'-0" O.C. IF
THERE ARE OBJECTS
WITHIN 45 DEG. AREA.

TYPICAL ATTACHMENT TO ABOVE

FOLD STRAP
OVER, TYP.

RECTANGULAR DUCT

/

18 GA. x 1-1/8" WIDE HANGER

STRAP AT 8 FT. O.C.

18 GA. x 1-1/8" SEISMIC BRACING
STRAP AT 45 DEG., 20 FT. O.C,,
FOR DUCTS 28" IN DIAMETER

AND LARGER.

ROUND DUCT

1-1/8" x 18 GA. GALV.
#10 x 3/4" SHEET METAL SUPPORT STRAP

SCREW (TYP OF 6) (TYP OF 2, (1) EA.
_—— FOLD STRAP OVER SIDE DUCT)
= AT BOTTOM OF

DUCT, TYP.

NOTE: SUPPORT STRAP SPACING SHALL BE MAX. 8'-0" O.C.

TYPICAL CONCEALED DUCT SUPPORT

(TYP OF 2)

PROVIDE BRACING

IF THERE ARE

OBJECTS WITHIN 45
DEG. AREA. TYP. EA.

SIDE DUCT.

1-1/8" x 18 GA. GALV.
SUPPORT STRAP

#10 x 3/4" SHEET
METAL SCREW

WIRES AT 10'-0" O.C.

(9

SCALE : NONE

5.0

INDOOR UNIT

INDOOR UNIT

3/8" DIA. x 3" LAG BOLT,

TYPICAL FOR 8. REFER TO
MANUFACTURER'S INSTALLATION
INSTRUCTIONS FOR MANUF. WALL
MOUNTING PLATE.

BOTTOM OF UNIT AT
80" AFF MIN.
WOOD STUD WALL

SHPI MOUNTING AT WOOD STUD WALL

™~

A
4

@ SCALE : NONE M5.0

FLASHING, CAULK AND SEAL
SPACE AROUND PIPE

FILL VOID WITH
CLOSED CELL FOAM

22 GAUGE REMOVABLE TOP COVER.

2T — T
eressiono e e -
SOLDER JOINTS (TYP.) (r—=——A= Z——4 °
11/2" LINER T
"THYBAR' THYCURB ~— — T
MODEL TC-2. | | K PITCHED 18GA
FILL OPEN VOID WITH ~ L[] % WELDED CURB
CLOSED CELL FOAM. (1] K

i g k
| J K
({1 g K
ROOFING il K ROOFING
St i
o8/ o : :o : o845 1/4"X3" SIMPSON SDS
otAdo hat ot/ \qo] 4 FROMEACHEND
36" 0.C. MAX
\ 2 PER SIDE MIN.
G BLOCKING (TYP.)
4x BLOCKING BETWEEN
NOTES: ROOF FRAMING, SECURED

TO FRAMING WITH
"SIMPSON" HU46 JOIST
HANGERS EACH END, EACH
SIDE. CENTER WITH BLKG.

PIPE THRU ROOF SAFE DETAIL - WOOD 6

1. ROOF SAFE IS 22 GAUGE.

(6) #10x1/2" TEK SCREWS
@ MAX. 18" 0.C. ALL FOUR SIDES.

26 GA. SHEET METAL
COUNTER FLASHING

(2
\V501/

AC UNIT TO CURB MOUNTING DETAIL

SCALE : NONE

— .
M5.0.1 >
\us01/ 5
>
MIN. 4" HIGH PRESSURE TREATED KX
DOUGLAS FIR LEVELING RAIL, KX
SHAPED FOR ROOF PITCH WITH ‘ ROOFING UP AND UNDER
TOP TO BE LEVEL < COUNTER FLASHING
;: BY ROOFING INSTALLER
COVER ROOF INSIDE CURB WITH e
2" THICK x 3 LB. DENSITY e
FIBERGLASS INSULATING BOARD R

CANT STRIP

o
"

FINISH ROOF

N W W Y

BB RERR]

)\
AJ

BLOCKING, SEE STRUC.
ROOF FRAMING PLANS

TR R R

Al

[N
Al

CURB TO ROOF MOUNTING DETAIL

3.0.

\ 1/2" DIAM. LAG BOLT, MIN. 3" EMBEDMENT
INTO BLOCKING OR FRAMING, MIN. 2
PER EACH OF 4 SIDES AT 6" FROM
CORNER AND 24" O.C.

SCALE : NONE 5.0.
NOMINAL
STEEL PIPE, SIZE OF
NOMINAL SPACING OF TUBING SPACING OF
SIZE OF PIPE SUPPORTS SMOOTH-WALL SUPPORTS
(IN.) (FT. (IN. 0.D.) (FT.
1/2 6 1/2 4
3/4 OR 1 8 5/8 OR 3/4 6
1 1/4 OR LARGER (HORZ.) 10 7/8 OR 1 (HORZ.) 8
1 1/4 OR LARGER (VERT.) EVERY FLOOR 1 OR LAGER (VERT.) EVERY FLOOR
LEVEL LEVEL

INSULATED PIPE, SEE

'B-LINE' B-2000 SERIES
PLANS FOR SIZE / PIPE CLAMP
PIPE SADDLE, N\ (O HEX NUT, 3/8"HN\@

"GRINNELL" FIG. 173 ———

"PATE" ES-2 STEEL WASHER,
EQUIPMENT ‘/_ 3/8" FW
SUPPORT, 14"MIN.
LENGTH, SINGLE 2x 'B-LINE' B22 CHANNED
WOOD NAILER N SECURE TO NAILER
——+—— ==~~~ w2-1/4" SCREWS, MIN +—

1 1/2" PENETRATION.

GALV SM ' '

COUNTERFLASHING B-LINE' C-PORT

SECURE CURB TO ROOF CHANNEL SUPPORT
—F CE-SERIES, MIN. 6" HIGH.

W/ 3/8" LAG SCREW W/ 4"
MIN. EMBED. @ 10" O.C.
MAX, MIN 2 PER SIDE.

8" MIN.
14" MAX.

8" MIN.
14" MAX.

CANT STRIP

MIN. 3" ALL AROUND o
SET IN MASTIC. —\ b
ON WALK PAD. x o

L e et T T

| NOTES:
Z T
| N

| I
ey N 1. DETAIL(A)IS A | |
FLOATING SUPPORT.
ROOF DECK 2 o ROOF DECK

2 DETAIIS AN

o

FLOATING PIPE SUPPORT
G BLOCKING (TYP.) ANCHORSUPPORT,  ((A)
SEE ROOF PLANS )
4x BLOCKING BETWEEN ROOF FRAMING, FOR LOCATIONS. 1/2" THICK TRAFFIC PAD, SPOT

NOTE: AT SINGLE-PLY ROOF, PROVIDE
ROOFING MFRS ACCEPTABLE PAD

SECURED TO FRAMING WITH "SIMPSON" HU46
JOIST HANGERS EACH END, EACH SIDE.
CENTER WITH BLKG.

RIGID PIPE SUPPORT
AT ALL CHANGES IN DIRECTION AND AT 30'-0" MAX SPACING, MIN. 2 PER RUN.

COORDINATE ROUTING OF ROOF MOUNTED PIPING AND CONDUITS TO
ROUTE ON SAME SUPPORT.

PIPE ON ROOF MOUNTING DETAIL 7/

SCALE : NONE

CANT STRIP

FOR MOUNTING OF CURB

TO ROOF SEE DETAIL
\50.1/
AC - UNIT "HOLD DOWN”

5.0.

INSULATED PANELS

N ROCFINGUPAND

UNDER COUNTER-
FLASHING

FACTORY UNIT HOLD DOWN CHANNEL

NOTE: \ LEVELING RAIL

SECURE TO UNIT FLANGE TO CURB CHANNEL WITH
(6) #10 x 1/2" TEK SCREWS EACH SIDE, TYP.

(3

SCALE : NONE

SECURE TO PLATFORM W/ (4) 3/8"
DIA. LAG SCREWS, MIN. 3-1/2"
PENETRATION INTO PLATFORM

FRAMING, PRE-DRILL HOLES AND A
FILL WITH SEALANT. (TYP. 4) SPLIT OUTDOOR UNIT

4"x4"x1/2" NEOPRENE PAD SET IN MAX. WEIGHT = 155 LBS.
SEALANT, (TYP. 4)

3/4" PLYWD PLATFORM W/ 8d
@ 6"0.C. TO 6x RAILS

5.0.

6" MIN. (TYP.)
y 4x4 BLOCKING W/ SIMPSON A35

CLIPS EACH SIDE, EACH END. (TYP)

SECURE WOOD CURB TO BLOCKING w/ (2) -
3/8" DIA. LAG SCREW W/3" EMBED. INTO
BLDG BELOW ROOF AT 24" O.C., MIN. 2 PER
EACH OF 4 SIDES. 3" MIN. FROM CENTER

6x PRESSURE TREATED DF RAILS
EACH OF 4 SIDES, RIPPED LEVEL.

OF LAG SCREW TO END OF RAIL. RECESS
BOLT HEAD 3/4" INTO TOP OF CURB, TYP.
SEE STRUCTURAL DRAWINGS.

/— (E) BUILT-UP ROOF

3" MIN.

/— (E) 2X10 FRAMING, TYP.

SPLIT OUTDOOR AT JOIST

OUTDOOR SPLIT UNIT MOUNTING

4X6 BLDG W/ LUS HANGER AT EA. END. SEE
STRUCTURAL DRAWINGS

COVER ROOF INSIDE PLATFORM WITH 2"
THICK x 3 LB. DENSITY FIBERGLASS
INSULATING BOARD AND 2 LAYERS 5/8" GYP
BOARD WITH TAPED & STAGGERED JOINTS.

[aN

SCALE : NONE 5.0.

SCALE : NONE

5.0,

ARCHITECT
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DUCT, SEE ROOF PLAN FOR
SIZE

12" MIN.

"UNISTRUT" P1001 CHANNEL

1-1/4 x 1-1/4 X 1/8 ANGLE DIAGONAL
BRACE SECURE TO STRUTS w/ 3/8"

DIA. BOLTS, NUTS & LOCK WASHERS.

WIDTH AS REQ'D

6" MIN.
12" MAX

R — |
ROOF DECK

IICII - IICII

~64" WIDTH
3'x3"x6" LONG 16 GA. CORNER
GUARD UNDER STRAP, (TYP) "c"
2" THICK INTERNAL DUCT LINER
SEE SPECIFICATIONS, (TYP) <
L 2'x16 GA. S.M. STRAP, SECURE 7
TO SUPPORT WITH 2-3/8" DIA. BOLTS 7
AND CHANNEL NUTS, (TYP) 7
5 e 6" (TYP.)
DUCT, SEE ROOF PLAN FOR 7 3 P 1
SIZE /// Eh— ’.
"UNISTRUT" P2484, SECURE TO B e el b iiiiiiiiiid o |
CHANNELS WITH 4-1/2"% BOLTS | ————— i
AND CHANNEL NUTS \
| "UNISTRUT" o)
"UNISTRUT" P1000 CHANNEL, | P1001 CHANNEL 0 <
(TYP) | | =
~ | | L
; . | X
UNISTRUT" POST BASE | <
(P2942) | | =
_ 1-1/4 x 1-1/4 X 1/8 ANGLE DIAGONAL I Q
% BRACE SECURE TO STRUTS w/3/8" .~ | SO 2
< DIA. BOLTS, NUTS & LOCK WASHERS. | | \ =
4 / H \ ©
a7 / \
ROOF DECK I I | ROOF DECK
\ T ) 1 } 4 - - |
{ I I I rt S:mm SRR i
\ / \ /V
\ / ———— SEE CONNECTION TO \ /
\ / WOOD STRUCTURE \ /
\\\ 7 BELOW \\\ 7
"A"-"A"  SECTION ABOVE AND DUCT BRACE  B"-"B”
(2) 5/8" DIA. GALV. LAG SCREW. MIN. 3"
PENETRATION INTO MOUNTING RAIL
PREDRILL ALL HOLES AND FILL 20 GA. WATER
WITH SEALANT. / TIGHT PAN THRU BOLTS.
SEE SECTION

CENTER-LINE OF
BLOCKING

"UNISTRUT" POST  / - - {
BASE (P2942)

PLAN AT MOUNTING RAIL

3/8" DIA. x LENGTH AS REQ'D LAG

SCREW THRU ROOF AND 4" SEE
EMBED INTO BLOCKING BELOW. "A" - "A" ABOVE
(2) SCREWS AT EACH RAIL.

#P1000 CHANNEL (TYP)

#P2942 POST BASE (TYP)

A
v

” 5/8" DIA. x 4" LAG SCREW, 2 PER
POST BASE.
© (2) 6x MIN. 8" HIGH PRESSURE TREATED
@ DF WOOD RAIL, TOP TO BE LEVEL.

ol

24 GA. GALV SM

FLASHING CAP —\
&

ST
ST

| |
6x8
ROOFING I X I
I I
/ I ox8 I \
\ | |
\ [ [
\ I I
CANT STRIP I I
NOTE: NOTE: ALL PART #s SHOWN
PROVIDE DUCT SUPPORTS AT U U ARE "UNISTRUT", UON.
8 FT. ON CENTERS MAXIMUM.

4x6 BLOCKING, SECURE TO FRAMING
WA AN WITH "SIMPSON" HU46 HANGERS, EACH
B END, EACH SIDE.

NOTE: PLYWOOD DECK STRUCTURE

1. PROVIDE DUCT SUPPORTS AT 8 FT. ON
CENTERS MAXIMUM.

2. MOUNTING RAIL TO BE ROTATED AS
REQUIRED FOR PLATE AT BOTTOM OF
METAL DECK TO SPAN ACROSS
FLUTES.

3. PE MOUNTING SIMILAR. COORDINATE
STRAP LOCATION WITH EQUIPMENT
ACCESS REQUIREMENTS.

DUCT/ PE ON ROOF MOUNTING DETAIL/ 5\

SCALE : NONE w

1. PROVIDE DUCT SUPPORTS AT 8 FT. ON
CENTERS MAXIMUM.

NOTE: ALL PART #s SHOWN
ARE "UNISTRUT", UON.

SECURE BENT PLATE CLIP AT
CHANNEL WITH FLAT PLATE

FITTING SECU

RED W/ 3/8" DIA. BOLTS,

FOR ALL ATTACHMENTS TO
ABOVE, STAGGER CONN. AT ALL
COMMON JOISTS. (TYP.)

B-LINE B24
(4'-0" MAX SPAN ), TYP.

1 1/2" MAX.

ROD STIFFENER IF > 18",

SEE 4/M-503.

—— STAGGER FASTENER TO

SEC

URE W/ 3/8" DIA. BOLTS,

WASHER & SPRING

CHA

—— ROOF FRAMING
WASHER & SPRING CHANNEL NUT. PREVENT CONFLICT (TYP)
. S— AR 7 ,
777777777777777 h T / — A
i IR

| 1R

| |

| |

| i

Ml i |
1-1/2" MAX., TYP. il ||~ 3/8" DIA.HANGER
AT 45 DEG. f | B230 CORNER ANGLE, ATTACH TO i ROD.
3/8" DIA. WASHER (';Fé%'\’ﬂERS i ROOF FRAMING WITH 3/8" LAG i i I/;T{ g|\5/| DEG.
AND. LOCKNUT, TYP. i SCREW. MIN. 1-1/2" EMBEDMENT TYP. iL)i
OF UNIT —A— —oy— CORNERS
MAX. 150 LBS MAX. 150 LBS OF UNIT

3/16" DIA. STEEL CABLE SWAY
BRACE (SPLAYED AT 45 DEGREES "B-LINE" 1/2" (MIN.)
IN PLAN VIEW) (1) BRACE ROUND PIN CHAIN
AT EACH CORNER (TOTAL 4) SHACKLE W/ 1/2" DIA.

SECURE STRAP TO STRUT
WITH 3/8"< BOLT, NUT, &

B-LINE B24

PIN, 1 PER ANGLE

SECURE ANGLE TO STRUT WITH

1/2" DIA. BOLT, NUT, &

SEC

NNEL NUT (TYP.)

URE W/ 3/8" DIA. BOLTS,

WASHER & SPRING

CHA

LOCKWASHER. (4-0" MAX SPAN ), (TYP.) = LOCKWASHER.
—— FOLD STRAP —— ROOF FRAMING g "ELCEN" No. 207P
| ] \_/ '\ '
| o\ T T Rpmmmmmmennee /
\—— STAGGER FASTENER TO Z
1-1/2" MAX., TYP. PREVENT CONFLICT (TYP.) Ié; Cz)tl\s/l DEG. SECURE ANGLE TO
CORNERS STRUT WITH 1/2'%
~_ OF UNIT BOLT, NUT, &

1"x 18 GA. GALV. LOCKWASHER.

SUPPORT STRAP ~_~ NUT, & LOCKWASHER

(TYP.)

3/8"@ SWAY
BRACING ROD,
MAX. 150 LBS MAX. 150 LBS (TYP.)
11/4"
/ ;,|L 4 x (DEPTH OF FRAMING, SEE STRUCTURAL
. ROOF PLANS FOR FRAMING) BLOCKING
SECURE INTO BLOCKING WITH (2) + |- BETWEEN ROOF FRAMING. SECURE
1/2" DIA. x 5" LAG BOLTS 3" BLOCKING WITH "SIMPSON" A35 FRAMING
' + ANCHORS EACH SIDE, EACH END.
——1 1/2"
3 1/2"x2 1/2"x3/8"x6"ANGLE
(LONG LEG HORIZ.)
\\ II \\

NOTE: PROVIDE BRACING AS NOTED ABOVE \é /
AND PER 2022 CBC 1617A.1.25, EXCEPTION 2 =& :I qﬂ@ || — BOLT ANGLE TO BLOCKING
FOR DUCTWORK OR 1617A.1.26, EXCEPTION 2 5 3 N AT CENTER OF BLOCKING
FOR PIPING, AS REQUIRED TO AVOID IMPACT il I

COMPONENTS.

WITH ADJACENT DUCTS AND/OR MECHANICAL

TYPICAL OF 4 ANGLES.

3/8"(min.)ROUND PIN CHAIN
SHACKLE W/3/8" DIA.PIN.

HEAVY WIRE ROPE THIMBLES.

OF UNIT
3/16" DIA. STEEL CABLE SWAY BRACE AT
1)

45°, WHERE USED FOR EQUIPMENT (
BRACE AT EACH CORNER. (TOTAL 4)

NOTE:

1" MIN.

| ¢
p=
| ¢
| =

AT 45 DEG\

FROM
CORNERS

MAX. 300 LBS
AT JOIST

SEE DRAWINGS FOR NUMBER AND SIZE OF PIPES.

UPPER ATTACHMENT AT WOOD STRUCTURE

\— SECURE ANGLE TO BLOCKING WITH
(2) - 1/2" DIA. x 5" BOLT, NUT, &
LOCKWASHER

[ T——— U-BOLT CLAMPS, TYP. OF
2 AT EA. END OF CABLE

x 3/8" DIA. HANGER ROD, TYP. WHERE
USED FOR EQUIPMENT (1) AT EACH
CORNER (TOTAL 4)

PROVIDE ROD STIFFENER IF
GREATER THAN 18" PER 8/M-502.

NNEL NUT (TYP.)

>

SCALE : NONE

THREADED ROD

1 5/8"X1 5/8"X12 GA
SINGLE STRUT
STIFFENER

(REF X7.0 & 7.1) N\

3

< 2

O

>
i

1/2"X1 1/23"X 13 UNC
LOCKING BOLT
TORQUED TO 10 FT-LBS
(REF. PAGE X4.0 FOR
BREAK-OFF BOLT
(MW-UCC-BOB) OPTION)

A
\AA2 2%

113/16"

H——15/16"—)

4 1s-

MASON IND. N.Y. UCC
SEISMIC ROD CLAMP

DETAIL X3.0 FROM "MASON WEST" SEISMIC
RESTRAINTS SYSTEM, OSHPD

PRE-

APPROVAL No. OPM-0043-13

TYPE UCC WITH STEEL STRUT ASSEMBLY RATINGS (ASD)

MAXIMUM
MAX STRUT MAX MAXIMUM
ROD COMPRESSIVE| STIFFENER ucc UNBRACED
SIZE FORCE LENGTH SPACING LENGTH
(INCHES) (LBS) (INCHES) (INCHES) (INCHES)
3/8 440 156 28 18
112 735 156 38 25
S/8 1155 156 48 31
314 1700 156 57 37
3/4 3130 84 42 27

ROD STIFFENER DETAIL

ABOVE AND PER

NOTE: PROVIDE BRACING AS NOTED

1617A.1.26, EXCEPTION 2, AS

2022 CBC

REQUIRED TO AVOID IMPACT WITH mn
ADJACENT DUCTS AND/OR
MECHANICAL COMPONENTS. 1t
‘ _ ]
|
|
|
i
|
301045
DEG. MAX. i
I
o
3/16" DIA. STEEL CABLE SWAY BRACE il |
(SPLAYED AT 30 TO 45 DEGREES) S i
SPACED AT 48" MAX O.C. i

U-BOLT CLIPS
LOOP ON CABLE OVER

ROD STIFFENER IF > 18",

SEE 4/M-502
FOR UPPER \

ATTACHMENT TO

STRUCTURE,
1/M5.0.2.

"B-LINE" PIPE
TYPICAL

SEE

CLAMP

CONTROLS
CONDUIT.

1111/

AT

\

Do

5.0.

rgp g

= 3/8" DIA. HANGER
ROD AT 4'-0" O.C.

1

—

WIRE

ROPE THIMBLE, SECURE
1/2" DIA. PIN SHACKLE TO CLIP

3/16"x 2-1/2" BENT PLATE CLIP.

REFRIGERANT PIPING

MAX. WEIGHT,
15 LBS. PER FOOT.

REFRIGERANT
PIPES, TYP.

MAX. 3 PIPES PER SUPPORT

SUPPORT

\—"B-LINE" CHANNEL, LENGTH AS

REQUIRED, SECURE TO
ROD W/ DOUBLE NUTS

(2

SCALE : NONE

SECURE CHANNEL TO ROOF RAFTER AT ROOF
OVERHANG WY/ (2) 3/8"DIA. LAG BOLTS INTO ROOF
RAFTER W/ MIN. 2-1/4" EMBEDMENT INTO RAFTER.

BOTTOM OF ROOF

'B-LINE' B22
CHANNEL LENGTH

PROVIDE CHANNELS AT 4'-0" O.C.

NOTES:

1. ALL CHANNELS AND FITTINGS SHALL BE ELECTRO-GALVANIZED.

5.0.

4x STRUCTURAL BLOCKING
SECURE BETWEEN ROOF
FRAMING W/ "SIMPSON" A34
JOIST HANGER EACH END
EACH SIDE.

Z

CORNER ANGLE W/ 1/4" BOLT,
NUT & WASHER. TACK WELD
NUT TO BACK OF CORNER
ANGLE.

[ SECURE SM COVER TO

16 GA GALV. SM COVER.

PAINT TO MATCH ADJACENT

RAFTER AT OVERHANG

AS REQ'D

SURFACE. PROVIDE AT ALL
REFRIG. PIPING EXPOSED IN
ROOMS, OVERHANGS, AND
WALL (TYP)

CONTROL CONDUIT

INSULATED PIPING (TYP) J

MAX. WEIGHT 15'
LBS. PER FOOT.

2. SEE PLAN FOR NUMBER OF PIPES AND CONDUITS ON EACH SUPPORT.
3. SHEET METAL COVER REQUIRED AT ALL EXPOSED REFRIGERANT PIPING
AT EXTERIOR LOCATION

72\ PIPE AT WALL/CLG.

- 16 GAx 6" LONG SM SLEEVE
AT PIPE CLAMP, TYP. ON

INSULATED PIPING

B-LINE' B-2000 PIPE CLAMP

W/ BOLT & NUT, SIZE AS
REQUIRED

SCALE : NONE

hQO/’Z SCALE : NONE
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Single Zone Constant Volume Packaged AC Unit with Economizer & FDD, Duct Smoke Detector, Modulating Power Exhaust & Demand
Control Ventilation.

Sequence of Operation

1.  System Overview:

a.

b.
C.

d.

AC Unit factory certified technician shall wire the supply fan for constant volume (single supply fan speed) operation, prior to

unit start-up.

Each AC unit will be directly controlled by its own dedicated EMS (Energy Management System) unitary controller.

EMS unitary controller will be connected to a wall mounted electronic zone temperature sensor (Johnson Controls

#NSB8BTN140-0, warmer/cooler interface, white color), and a wall mounted CO2 sensor (Veris #CWE, white color).

Electronic zone temperature sensor shall include:

. Digital pushbuttons for warmer/cooler setpoint control.

*  Digital pushbutton for "after-hours" override timer control, with user adjustable duration. The after-hours duration shall
have the ability to be limited from the EMS front-end.

2. Scheduling (adjustable):

a.

cacyo

Scheduled occupied and unoccupied hours shall be programmed thru the EMS Operator Workstation/Graphical User

Interface. Occupant manual override to provide after-hours system operation shall occur at the local zone temperature sensor.

Duration of manual override shall be programmed thru the EMS Operator Workstation/Graphical User Interface (4 hours
max.).

Scheduled pre-occupancy purge: Monday thru Friday, 6:30am thru 7:29am.

Scheduled occupied hours: Monday thru Friday, 7:30am thru 3:00pm.

Scheduled unoccupied hours: Monday thru Friday, 3:01pm thru 6:29am, and all-day Saturday and Sunday.
Programmed manual override duration: 1 hour.

3. Room Temperature Setpoints (adjustable):

a.

coovw

Room temperature setpoints for scheduled occupied and unoccupied hours shall be programmed thru the EMS Operator
Workstation/Graphical User Interface. Occupant override of room temperature setpoint shall occur at the local zone
temperature sensor, and shall be limited to 3 degF higher/lower than programmed setpoints.

Occupied room heating setpoint: 66 degF.

Unoccupied room heating setpoint: 50 degF.

Occupied room cooling setpoint: 76 degF.

Unoccupied room cooling setpoint: 90 degF.

4. Unit Supply Fan Operation:

a.
b.

When the zone is in Occupied Mode or in After-Hours Mode, the fan shall run continuously.
During the Unoccupied Mode as determined by EMS time schedule, the unit fan cycles with demand and the temperature is
controlled by the unoccupied space temperature heating and cooling setpoints.

5. Minimum Outdoor Air Ventilation:

a.

b.

During Occupied Mode or After-Hours Mode, the economizer damper shall be commanded by the EMS unitary controller to
maintain positions which satisfy the Minimum Outdoor Air ventilation requirements for the zone. TAB and EMS contractors
shall work in concert to determine the minimum outside air damper position settings, as scheduled in the Air Conditioning Unit
Schedule on sheet M002:

*  Lower OSA cfm.

. Upper OSA cfm.

The outside air damper shall be commanded fully closed by the EMS unitary controller whenever the AC Unit is off.

6. Demand Control Ventilation (adjustable):

a.

EMS unitary controller will be connected to a wall mounted CO2 sensor to monitor zone CO2 concentration during occupied
hours and manual override (after hours) operation. When zone CO2 level is below 1000 ppm, outside air damper shall be set
to "Lower Min." position, as scheduled in Air Conditioning Unit Schedule on sheet M002. When zone CO2 level exceeds 1000
ppm, outside air damper shall be set up "Upper Min." position, as scheduled. Outside air damper shall remain at "Upper Min."
position until CO2 level has dropped below 900 ppm, and will then return to "Lower Min." position.

7. Automatic Demand Reduction Controls:

a.

b.

EMS shall be programmed with the capability to implement centralized demand shed for all non-critical zones upon call for
Automatic Demand Reduction. Critical zones shall not be impacted by demand shed conservation measures.

Critical zones served by this system:

. None.

AC UNIT CONTROL DIAGRAM

EXISTING BAS INTEGRATION
LEVEL GLOBAL CONTROLLER
TCP, LOCATED IN BLDG E,
MECHANICAL ROOM E-5.

s ~

(E) FC N2 BUS, ROUTED
. Bl O| eTHERNET THROUGHOUT CAMPUS IN
L5 0| swiTCH (E) CONDUIT ON ROOF.
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USD FACILITIES HQ

EXISTING SYSTEM

BLDG E TO BE DEVELOPED ON EXISTING
SAC CITY USD METASYS SERVER AT
FACILITY HEAD QUARTERS.

ARCHITECTURE

SCALE : NONE

8. Pre-Occupancy Purge:
a. The EMS shall schedule the zone to be in Occupied Mode one hour prior to the actual time of anticipated occupancy, to
provide design ventilation rates during this one-hour period.

9. Heating Operation:
a. The EMS unitary controller compares the room heating setpoint with the room temperature and determines a need-heating
control signal.
b. On a call for heating, the economizer shall be commanded to Min. CFM setpoint and the staged gas valve shall be enabled to
maintain room heating setpoint.
c. Mechanical cooling to be locked out during heating mode.

10. Cooling Operation:

a. The EMS unitary controller compares the room cooling setpoint with the room temperature and determines a need-cooling
control signal.

b. On a call for cooling, the economizer shall be enabled (if the outside air temperature is below the economizer lockout
temperature of 75 degF) to provide free cooling for as long as possible.

c. If the economizer cannot maintain the room cooling setpoint, or if the outside air temperature is equal to or above the
economizer lockout temperature of 75 degF, the compressor shall be enabled in conjunction with the economizer (integrated
cooling) to maintain room cooling setpoint.

d. If the room cooling setpoint still cannot be maintained, the economizer shall be commanded to Min. CFM setpoint and the
staged dx compressor shall be enabled (mechanical cooling) to maintain room cooling setpoint.

e. Heating to be locked out during cooling mode.

11. Duct Smoke Detector/Automatic Shut-Off (AC-E3 & AC-E4 only):

a. When particles of combustion are detected in the supply air stream by the AC Unit duct smoke detector,

the AC Unit shall

shut down via hardwire interlock.

12. Modulating Power Exhaust:

a. Power Exhaust fan VFD shall be enabled/disabled with respective AC Unit scheduling via EMS unitary controller.

b. All other Power Exhaust fan operations shall be controlled by separate non-EMS external devices as provided by the AC Unit
Manufacturer. EMS contractor shall install all differential pressure transmitter tubing, and terminate in room with appropriate
pressure pickup fitting at ceiling.

c. Commission Power Exhaust to maintain a space pressure of 0.01" to 0.03" positive during all modes of operation.

13. Economizer Fault Detection & Diagnostics (FDD):
a. The EMS unitary controller shall monitor the following economizer actuator Fault Detection Diagnostic conditions and
broadcast/display results via EMS network:

Temperature Sensor Failure/Fault.
Economizer not economizing when enabled.
Economizer economizing when disabled.
Economizer damper modulation failure.
Excess outdoor air.

14. Monitoring:
a. The following conditions shall be monitored and displayed at EMS Operator Workstation/ Graphical User Interface:

Supply air temperature.

Room temperature.

Room CO2 concentration (ppm).

Outside air temperature (via existing campus OSA sensor).

Current mode (heating/cooling/fan).

Current command status of fan, economizer, compressor and gas valve.
Run time meters on fan, compressor, and heat.

Supply fan status via current switch.

Economizer actuator feedback status.

24VAC —=

ECONOMIZER/POWER EXHAUST SYSTEM PROVIDED
AND WIRED BY AC UNIT MFR INCLUDING
ECONOMIZER DAMPER ACTUATOR,
0-10VDC SIGNAL RANGE & POSITION FEEDBACK
FOR INTERFACE W/EMS. POWER EXHAUST VFD &
DPT PROVIDED AND WIRED BY AC UNIT MFR. EMS
CONTRACTOR TO INSTALL DPT TUBING.
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HEAT PUMP OPERATION

1. EMS UNITARY CONTROLLER SHALL SEND TIMECLOCK SIGNAL TO
START/STOP SPLIT SYSTEM HEAT PUMP UNIT, OUTSIDE AIR FAN.
2. THE HEAT PUMPL UNIT WILL OPERATE UNDER ITS OWN

CONTROLS TO MAINTAIN ROOM TEMPERATURE SETPOINT AS
DETERMINED BY WALL MOUNTED PROGRAMMABLE

THERMOSTAT.

3. MONITORING - THE FOLLOWING CONDITIONS SHALL BE

MONITORED BY THE EMS:
a. ZONE TEMP.
b. OSAFAN STATUS.

120VAC/208VAC FROM HP UNIT.
TRANSFORMER & WIRING
BY EMS CONTRACTOR.

Separate CO2
Sensor, no displa ZN-CO2

FOR EXISTING METASYS CONTROLLED HVAC UNITS IN BUILDINGS F (6 TOTAL), BUILDING H (5 TOTAL) AND
BUILDING G (2 TOTAL). THE BMS CONTRACTOR WILL PROVIDE AND NEW SA BUS CO2 SENSOR AND MOUNT IT

CO2 VENTILATION:

ADJACENT TO THE EXISTING TEMPERATURE SENSOR.

WHERE THE BMS HAS EXISTING CONTROL OF THE OSA/ECONOMIZER DAMPER:

THE BMS WILL UTILIZE A ZONE CO2 SENSOR TO MONITOR SPACE CO2 VALUE. THE BMS WILL ALARM IF THE
ZONE CO2 VALUE EVER RISES ABOVE 1,000 PPM. AFTER ALARMING, THE BMS WILL MODULATE THE OSA DAMPER
OPEN 100% UNTIL THE ZONE CO2 SET POINT FALLS BELOW THE SET POINT OF 1,000 PPM AT WHICH POINT THE
OSA DAMPER WILL REVERT BACK TO ITS DEFAULT POSITION. THIS SOO WILL BE APPLICABLE IF ANY OF THE

CONNECTED SYSTEMS IS ABOVE SET POINT.

WHEN THE BMS DOES NOT HAVE EXISTING CONTROL OF THE OSA/ECONOMIZER DAMPER:

THE BMS WILL UTILIZE A ZONE CO2 SENSOR TO MONITOR SPACE CO2 VALUE. THE BMS WILL ALARM IF THE

ZONE CO2 VALUE EVER RISES ABOVE 1,000 PPM.

ADD ALTERNATE:

FOR UNITS THAT DO NOT HAVE OSA/ECONOMIZER DAMPERS CONTROLLED BY THE BMS - PLEASE PROVIDE AN

ADD ALTERNATE PRICE TO PROVIDE T24 COMPLIANT FDD CONTROL OF THE ECONOMIZER

(E) UNIT CO2 MONITORING

(2

SCALE: NONE

SEE INTERLOCK SCHEDULE

c/s (D

LOW VOLTAGE RELAY
BY EMS CONTRACTOR

120 L =1

VAC N

LINE VOLTAGE
BY DIV 26

—— ROOM TEMP —

(@)

WALL PLATE
SENSOR

6.0.

COND. UNIT
xS

i

ZONE TEMP, WARM > N
COOL ADJUST, NO

DISPLAY

SEPARATE CO2
SENSOR, NO DISPLAY | £N-CO2

QTY AS NEEDED FOR
EXTERIOR DOORS DOOR-S
HTG-xC CLG-xC ) AHU THERMOSTAT INTERFACE

ONLY

Jsil)

FIELD WIRING BY
Z EMS CONTRACTOR

T'STAT
BY MANUFACTURER

W
=
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N
1
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47
PROGRAMMABLE

120/24 VAC

Bl

BO (W)

DDC CONTROLLER

)

—\—— BAS BACNET MS/TP COMM.
TO NEXT DEVICE

—~—W— BAS BACNET MS/TP COMM.
FROM PREVIOUS DEVICE

SPLIT SYSTEM HEAT PUMP UNIT W/OSA FAN

SCALE: NONE

6.0.

SPLIT SYSTEM GAS FURNACE

COMP-A

MANUFACTURER CONTROLLER

9] SF-A

DA-SD
By Others

—— Air Cooled Condenser
ZN-T 1 = E :
=
0CC -OVR
) WALL MOUNT OCC
ZN-ADJ SENSOR DA-T
— occ-s C — METASYS CGM B¢
DX G
B T
) urélTTCxxx " f @/J f i [> A ACnet MSTP

NEW CGM MOUNTED IN NEMA 3R
ENCLOSURE TO INTERFACE TO UNIT
TERMINAL STRIP WITH ADDITIONAL
SENSORS AS NEEDED. CONTROLLER
TO BE EASILY ACCESSIBLE BY
SCUSD MAINTENANCE STAFF.
ENCLOSURE TO HAVE KEY LOCK

ARCHITECT
ENGINEER

URE
ING

R L)

RAD-O RA-T

ECON-FDBK

VANVAN
7-\7\
—

RAF-S
2X
RAF-C

Common mixing plenum
serving multiple furnaces -
see M sheets for qty of units
shared

OA > {

MD

OAD-O

ECON-FDBK

SUPPLY FAN CONTROL:

THE SUPPLY FAN (SF-C) WILL BE STARTED BASED ON OCCUPANCY SCHEDULE. WHEN THE SUPPLY FAN STATUS (SF-S) INDICATES THE FAN STARTED, THE CONTROL SEQUENCE WILL BE
ENABLED. UPON A LOSS OF AIRFLOW (SF-S), THE SUPPLY FAN WILL ATTEMPT TO AUTOMATICALLY RESTART UNTIL POSITIVE STATUS IS RECEIVED. THE BMS WILL GENERATE ALARM IF THE
SUPPLY FAN STATUS DOES NOT MATCH ITS COMMAND AFTER THREE FAILED ATTEMPTS.

RETURN FAN CONTROL:
THERE ARE 2X RETURN FANS FOR THIS SYSTEM. THE RETURN FANS WILL BE INTERLOCKED TO THE OPERATION OF THE SUPPLY FANS AND OPERATE ANY TIME THE SUPPLY FAN IS RUNNING.

OCCUPIED MODE:

THE OCCUPANCY MODE WILL BE CONTROLLED VIA A NETWORK INPUT (OCC-SCHEDULE). THE OCCUPANCY MODE CAN ALSO BE OVERRIDDEN BY A NETWORK INPUT (OCC-OVERRIDE). A
TEMPORARY OCCUPANCY BUTTON (ZN-TOCC) ON THE ZONE SENSOR WILL PLACE THE UNIT IN OCCUPIED MODE FOR AN ADJUSTABLE TIME. WHEN OCCUPIED THE FAN WILL RUN
CONTINUOUSLY.

UNOCCUPIED MODE:
THE UNIT WILL CYCLE TO MAINTAIN UNOCCUPIED ZONE SETPOINTS (CLGUNOCC-SP & HTGUNOCC-SP) DURING UNOCCUPIED PERIODS. THE SUPPLY FAN WILL ONLY BE ENABLED WHEN THERE
IS AN ASSOCIATED CALL FOR COOLING OR HEATING.

ECONOMIZER CONTROL:

THE BMS CONTRACTOR SHALL PROVIDE THE TITLE 24 FDD ECONOMIZER CONTROL OF THE COMMON PLENUM WITH ASSOCIATED SENSORS AND ACTUATORS FOR A FUNCTIONAL SYSTEM. THIS
INCLUDES GLOBAL OUTSIDE AIR TEMP (OA-T), RETURN AIR TEMP (RA-T), DISCHARGE AIR TEMP (DA-T) AND A DAMPER ACTUATOR/COMMAND (RAD-O AND OAD-O) AND DAMPER ACTUATOR
FEEDBACK (ECON-FDBK) FOR TYPICAL DRY BULB CONTROL. THE BMS WILL GENERATE THE FAULTS AS PER THE T24 CODE AND DISPLAY THEM AS AN ALARM AT THE OWS. THE FAULTS ARE TO BE
1. AIR TEMPERATURE SENSOR FAILURE/FAULT 2. NOT ECONOMIZING WHEN IT SHOULD 3. ECONOMIZING WHEN IT SHOULD NOT 4. DAMPERS NOT MODULATING 5. EXCESS OUTDOOR AIR

COOLING COIL:
THE COOLING COIL (CLGX-C) WILL BE STAGED IN SEQUENCE TO MAINTAIN THE TEMPERATURE SETPOINT INITIALLY SET AT 76 AND VARIABLE AT THE ZONE FROM 73-79.

GAS HEAT OR HEAT PUMP COIL:
THE REVERSING VALVE (REV-C) OR GAS COMMAND (HTG-C) WILL BE STAGED IN SEQUENCE TO MAINTAIN THE TEMPERATURE SETPOINT INITIALLY SET AT 66 AND VARIABLE AT THE ZONE FROM 63-69.

UNIT PROTECTION:
DISCHARGE AIR SMOKE DETECTOR (DA-SD) - DISABLES THE FAN(S) VIA A HARD WIRED SHUTDOWN CIRCUIT. SMOKE DETECTOR PROVIDED BY DIV 26 - INTERLOCKED TO CONTROLLER BY DIV 23

OCCUPIED STANDBY:

THE BMS SYSTEM SHALL MONITOR A WALL MOUNTED ZONE OCCUPANCY SENSOR (ZN-OCC). WHEN IN OCCUPIED MODE - IF THE OCC SENSORS GOES DORMANT FOR A PERIOD OF 5 MINUTES THE BSM
WILL AUTOMATICALLY SET UP THE OPERATING COOLING TEMPERATURE SET POINT BY 2F AND SETBACK THE OPERATING HEATING TEMPERATURE SET POINT BY 2F. ONCE OCCUPANCY IS DETECTED
THE UNIT WILL REVERT BACK TO ITS OCCUPIED SETPOINTS. THE FAN WILL REMAIN ENABLED DURING OCCUPIED STANDBY TO PROVIDE VENTILATION AIR TO THE SPACE.

CO2 VENTILLATION:

THE BMS WILL UTILIZE A ZONE CO2 SENSOR TO MONITOR SPACE CO2 VALUE. THE BMS WILL ALARM IF THE ZONE CO2 VALUE EVER RISES ABOVE 1,000 PPM. AFTER ALARMING, THE BMS WILL
MODULATE THE OSA DAMPER FOR THE COMMON PLENUM OPEN 10% EVERY 5 MIN UNTIL THE ZONE CO2 SET POINT FALLS BELOW THE SET POINT OF 1,000 PPM AT WHICH POINT THE OSA
DAMPER WILL REVERT BACK TO ITS DEFAULT POSITION. THIS SOO WILL BE APPLICABLE IF ANY OF THE CONNECTED SYSTEMS IS ABOVE SET POINT.

LOAD SHED PROGRAM:

THE AC UNIT WILL BE PART OF THE UTILITY LOAD SHED PROGRAM. WHENEVER THE UTILITY COMPANY SENDS THE NETWORK LEVEL COMMAND TO SHED LOAD, THE BMS WILL RESET THE ZONE
COOLING SET POINT UP BY 2F WHILE MAINTAINING THE SAME RANGE FOR WARM COOL ADJUST. THIS LOAD SHED EVENT WILL CONTINUE UNTIL THE UTILITY RELEASES THE LOAD SHED EVENT
COMMAND. WHEN THE UTILITY RELEASES THE LOAD SHED EVENT, THE BMS WILL RANDOMNLY SELECT 10% OF THE UNITS AND REVERT IT BACK TO THE NORMAL OCCUPIED SET POINTS. THIS
WILL OCCUR EVERY 3 MIN UNTIL 100% OF THE UNITS ARE BACK AT THE NORMAL SET POINT.

DOOR STATUS MONITORING:
THE BMS WILL MONITOR THE EXTERIOR DOORS (SEE DRAWING). WHENEVER A SINGLE DOOR IS OPEN FOR 5 MIN THE BMS WILL DISABLE MECHANICAL COOLING AND HEATING RUNNING ONLY
THE FAN. WHEN THE DOOR IS CLOSED, MECHANICAL COOLING AND HEATING SHALL IMMEDIATELY RETURN.

VIRUS MODE:

VIA THE USER INTERFACE, THE BMS WILL BE ABLE TO SEND A GLOBAL COMMAND TO ALL CONTROLLED ECONOMIZER DAMPER ACTUATORS AND SUPPLY FANS. IN THIS MODE THE ECONOMIZER
ACTUATOR IS TO STROKE 100% OPEN TO INTRODUCE THE MAXIMUM AMOUNT OF OSA. THE SUPPLY FAN WILL BE COMMANDED ON 24/7 REGLARDLESS OF OCCUPANCY SCHEDULE. TEMPERATURE
CONTROL WILL REMAIN PER THE OCCUPIED/UNOCCUPIED SETPOINTS ABOVE AND EXISTING SCHEDULE. THE VIRUS MODE WILL TAKE SECONDARY PRIORITY TO SMOKE MODE.

SMOKE MODE:

VIA THE USER INTERFACE, THE BMS WILL BE ABLE TO SEND A GLOBAL COMMAND TO ALL CONTROLLED ECONOMIZER/OSA DAMPER ACTUATORS TO STROKE 100% CLOSED AND REMOVE OSA.
DURING WHAT WOULD BE CONSIDERED NORMAL OCCUPANCY, THE BMS WILL CHANGE THE SYSTEM TO GO UNOCCUPIED AND CHANGE THE UNOCCUPIED COOLING TEMPERATURE SETPOINT TO A
FIXED VALUE AT 74F, THE OCCUPIED HEATING SETPOINT WILL REMAIN THE SAME AT 66F. (THIS THEN GETS THE FAN TO ENABLE/DISABLE WITH A CALL FOR HEATING AND COOLING VS BEING
ENABLED DURING SCHEDULED OCCUPANCY). DURING WHAT WOULD BE CONSIDERED NORMALLY UNOCCUPIED, THE SETPOINTS WILL REMAIN THE SAME. THIS SOO WILL REMAIN ACTIVE AS LONG
AS THE GLOBAL COMMAND IS ACTIVE AND WILL TAKE PRIORITY OVER VIRUS MODE.

HEATING/COOLING MANUAL PID LOOP CONTROL:

JCI WILL DISABLE AUTOMATIC PID LOOP TUNING AND STAGE COOLING/HEATING PER THE FOLLOWING LOGIC. WHEN THE PID LOOP REACHES A 5% COOLING OR HEATING DEMAND THEN STAGE ONE
OF COOLING OR HEATING WILL BE ENABLED. WHEN THE PID LOOP REACHES A 95% DEMAND THEN STAGE TWO WILL BE ENABLED. WHEN THE PID LOOP DROPS BELOW 95% THE SECOND STAGE WILL
BE DISABLED AND WHEN IT DROPS BELOW 5% THE FIRST STAGE WILL BE DISABLED. THE MANUFACTURES UNIT CONTROLLER WILL ENSURE MINIMUM RUN TIMES ARE MET FOR HEATING AND
COOLING.

OPTIMIZED START/STOP:

JCI WILL LEVERAGE THE JCI STANDARD OPTIMIZED START/STOP LOGIC BLOCK TO PROVIDE MICRO-ADJUSTMENTS TO THE UNIT ENABLE COMMAND IN THE MORNING AND DISABLE IN THE EVENING.
LEVERAGING GLOBAL OUTSIDE AIR TEMP, ZONE TEMP, ZONE SET POINT AND SCHEDULE THE BMS WILL ENABLE/DISABLE UNIT AT DIFFERENT TIMES EACH DAY TO HIT THE SETPOINTS WHEN THE
SCHEDULE SWITCHES FROM OCCUPIED TO UNOCCUPIED OR VISA VERSA.

OCCUPANCY OVERRIDE BUTTON:

DURING UNOCCUPIED HOURS, THE USER IN THE SPACE CAN HIT A OVERRIDE BUTTON ON THE LOCAL THERMOSTAT. THIS WILL PUT THE UNIT INTO ITS OCCUPIED SOO FOR A USER DEFINED AMOUNT OF
TIME, INITIALLY SET FOR 1 HOUR. IN THE EVENT THAT SINGLE UNIT IS OVERRIDDEN ON DURING SCHEDULED UNOCCUPIED MODE, THIS WILL ENABLE ALL THE SUPPLY FANS ON THE UNITS CONNECTED TO
THE COMMON PLENUM (3 CLUSTER GROUPS). THE OVERRIDDEN UNIT WILL CONTROL OF THE OCCUPIED TEMPERATURE SETPOINTS WHILE THE UNOCCUPIED UNITS, ALTHOUGH THE FAN IS ON, WILL
CONTROL FOR THE UNOCCUPIED TEMPERATURE SET POINTS.

ALARMS

THE BMS SYSTEM SHALL GENERATE AN ALARM IF:

-THE ZONE TEMPERATURE IS 6 DEGREES AWAY FROM SET POINT.
-THE FAN COMMAND DOES NOT MATCH ITS STATUS

-THE COOLING COMMAND DOES NOT MATCH ITS STATUS

ADDITIONAL POINTS MONITORED BY THE FMS:
SUPPLY FAN AMPERAGE (SF-A)

DISCHARGE AIR TEMPERATURE (DA-T)
COMPRESSOR AMPERAGE (COMP-A)

ZONE CO2 (ZN-CO2)

ZONE OCCUPANCY (ZN-OCC)

AUBURN | TAHOE CITY | RENO | SAN JOSE
WWW.JKAEDESIGN.COM
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STATE OF CALIFORNIA
Mechanical Systems

CALIFORNIA ENERGY COMMISSION

CERTIFICATE OF COMPLIANCE

NRCC-MCH-E

path outlined in 140.4, or 141.0(b)2 for alterations.

This document is used to demonstrate compliance for mechanical systems that are within the scope of the permit application and are demonstrating compliance using the prescriptive

Project Name: California MS Campus Renewal-Gym Report Page: (Page 1 of 21)
Project Address: 1600 Vallejo Way|Date Prepared: 11/3/2023
A. GENERAL INFORMATION

01 |Project Location (city) Sacramento, CA 95818 04 |Total Conditioned Floor Area 3409

02 [Climate Zone 12 05 [Total Unconditioned Floor Area 31

03 |Occupancy Types Within Project: 06 |# of Stories (Habitable Above Grade) 1

e Office ® Support Areas e All Other Occupancies

B. PROJECT SCOPE

140.4, 170.2(b) or 141.0(b)2 and 180.2(b)2 for alterations.

This table Includes mechanical systems or components that are within the scope of the permit application and are demonstrating compliance using the prescriptive path outlined in

01

02

03

Air System(s)

Wet System Components

Dry System Components

X Heating Air System (] Water Economizer b Air Economizer
X Cooling Air System O Pumps O Electric Resistance Heat
Mechanical Controls a System Piping X Fan Systems
Mechanical Control isting t ain, altered ) . .
X orence;r)nca ontrols (existing to remain, akters a Cooling Towers X Ductwork (existing to remain, altered or new)
(] Chillers X Ventilation
a Boilers O Zonal Systems/ Terminal Boxes

CA Building Energy Efficiency Standards - 2022 Nonresidential Compliance

STATE OF CALIFORNIA
Mechanical Systems

Generated Date/Time:

Report Version: 2022.0.000
Schema Version: rev 20220101

Documentation Software: EnergyPro

Compliance ID: EnergyPro-30211-1123-0645
Report Generated: 2023-11-03 06:32:16

CALIFORNIA ENERGY COMMISSION

CERTIFICATE OF COMPLIANCE NRCC-MCH-E
Project Name: California MS Campus Renewal-Gym Report Page: (Page 5 of 21)
Date Prepared: 11/3/2023

H. FAN SYSTEMS & AIR ECONOMIZERS

This table is used to demonstrate compliance with prescriptive requirements found in 140.4(c), 140.4(e), 140.4(m), 170.2(c)3, and 170.2(c)4A for fan systems. Fan systems serving only
process loads are exempt from these requirements and do not need to be included in Table H.

Serving Not - Differential
) | . .
St AC-17 Do 1 Pan Systam New Syst.em all other Dwelling Se""f‘g SYStem 2,270 S'te. 84 Economizer |[Temperatur
Name y Status Zoning |systems . Dwelling | Airflow Elevation
Units . e
Units (cfm)
01 02 03 04 05 06 07 08 09 10 11
Allowance Design
Fan Water F Desi
Name Airflow through cli L
FanType | Qty Component v Gauge Compons Allowance Design Electrical Input Power Mctor Electrical
or Item Component (%) nt Nameplate
Tag (we) Allowance (watt/cfm) Mathod Horsepower Input
3 P Power (kW)
Base Allowance for system serving 2,270 527
spaces <=6 floors away
MERV 13-16.F'|Ite.r upstrgam of 2,270 316
| thermal conditioning equipment . _
SF Supply 1 Gas heat 2270 132 Manufacturer provided 1.38
Hydronic/DX coollng coil or heat 2,270 316
pump coil
Economizer Return Damper 2,270 104
Supply Fan Base Exhuast/Return/Relief/Transfer Fan Base Fan System 1.39 Fan System Electrical 138
Allowance (kW) Allowance(kW) Allowance (kwW)3 ' Output (kW) :
Generated Date/Time: Documentation Software: EnergyPro
CA Building Energy Efficiency Standards - 2022 Nonresidential Compliance Report Version: 2022.0.000 Compliance ID: EnergyPro-30211-1123-0645
Schema Version: rev 20220101 Report Generated: 2023-11-03 06:32:16
STATE OF CALIFORNIA
Mechanical Systems CALIFORNIA ENERGY COMMISSION
CERTIFICATE OF COMPLIANCE NRCC-MCH-E
Project Name: California MS Campus Renewal-Gym Report Page: (Page 9 of 21)
Date Prepared: 11/3/2023
H. EXHAUST AIR HEAT RECOVERY 140.4(q), 170.2(c)40
Exemptions to
Exhaust Air Exhaust Air
f
Fan System Hou.rs N Design Supply Outdoor i OUtdoor.A" Heat Recovery | Heat Recovery | Type Of Heat Required Energy
Qty Operation per ; ) at Full Design X ) . Recovery
Name Year Airflow Rate Airflow Airflow Requirement 140.4(q) & |Recovery Rating| Recovery Ratio Bypass
per140.4(q) & | 170.2(c)a0 P
170.2(c)a0
Fan Energy Index (FEI)
01 02 03
Name or Item Tag FEI Exception FEI
AC-17 Embedded Fan <5HP or <4.1kW
SHPI-G1 Embedded Fan <5HP or <4.1kW
AC-18 Embedded Fan <5HP or <4.1kW
SHPI-G2 Embedded Fan <5HP or <4.1kW

CA Building Energy Efficiency Standards - 2022 Nonresidential Compliance
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CERTIFICATE OF COMPLIANCE NRCC-MCH-E CERTIFICATE OF COMPLIANCE NRCC-MCH-E CERTIFICATE OF COMPLIANCE NRCC-MCH-E
Project Name: California MS Campus Renewal-Gym IRepor( Page: (Page 2 of 21) Project Name: California MS Campus Renewal-Gym lRepon Page: (Page 3 of 21) Project Name: California MS Campus Renewal-Gym Report Page: (Page 4 of 21)
IDate Prepared: 11/3/2023 lDate Prepared: 11/3/2023 Date Prepared: 11/3/2023
F. HVAC SYSTEM SUMMARY (DRY & WET SYSTEMS) F. HVAC SYSTEM SUMMARY (DRY & WET SYSTEMS)
. COMPLIANCE RESUL
— = ol Dry System Equipment Sizing (includes air conditioners, condensers, heat pumps, VRF, furnaces and unit heaters and DOAS systems) Dry System Equipment Efficiency (other than Package Terminal Air Conditioners (PTAC) and Package Terminal Heat Pumps (PTHP), DX-DOAS and Dual Fuel Heat Pumps)
Table C will m,z'ﬁcase if the pm/e;t data :nput into the_ c_:omﬁhance document is compliant _w:tﬁ mechanical requ;r_ements. Thls table is not editable by the user. If this table says "DOES o1 02 03 04 05 l 06 l 07 l 08 l 09 l 10 l 1 o1 02 03 I 04 I 05 I 06 07 I 08 I 09
NOT COMPLY" or "COMPLIES with Exceptional Conditions" refer to Table D., or the table indicated as not compliant for guidance. - -
o1 02 03 04 05 % 07 08 o Equipment Sizing per Mechanical Schedule (kBtu/h) Heating Mode Cooling Mode
140.4(a&b), 170.2(c)1 & 170.2(c)2 Minimum Minimum
System . ; o - .
Fans/ System ) o ) Smallest Size Heating Output?? Cooling Output®?* | Load Calculations®* Name or Item Size Category Rating Efficiency Efficiency
Summary Pumps Economizers e o Terminal Box Distribution . Name or Item | _EQuipment Category per Equipment Type per Tables 110.2 and Available? Tag (Btu/h) Condition | Efficiency Unit | Required per |Design Efficiency| Efficiency Unit | Required per |Design Efficiency
1101, |AND| o a(k) AND 1™ o 4(0) AND |, 05 120.2 | AND | Ventilation [ AND | Controls fAND | 1203, [AND | Cooling Towers Tog Tables 110.2, 140.4(a)2 and =g 140A(a) and Supp. Total Total (*F) Tables 110.2 / Tables 110.2 /
.4(k), .4(c), .2, .2, ) " .4(a) an. e i i . -
110.2, 170.2(c)al 140.4(e), 140.4(f), 120.1, 160.2 140.4(d). 140.4(1), 110.2(e)2 Compliance Results 170.2(c)3aii T Per Design| Rated Heating SenSIb!e Rated Heating Sen5|'b|e Title 20 Title 20
140.4, 170.2(c)4B 160.2, 160.3 : kBtu/h) | (kBtu/h Per Design| o0 /1 d Cooling
170.2(c) 170.2(c) (kBtu/h) | (kBtu/h) | Output 7, o0 "t (kBtu/h) | Loa = EER 11.0 125
170.2(c) (kBtu/h) (kBtu/h) KBtu/h AC-17 >=65,000 and <135,000 AFUE 0.8 0.81 IEER 14.6 12.9
(See Table F) (See Table G) (See Table H) (See Table 1) (See Table J) (See Table K) (See Table L) (See Table M) (kBtu/h) . .
Yes AND AND Yes AND Yes AND Yes AND AND Yes AND COMPLIES AC-17 Furnace + AC AC, air cooled, single pkg +.warm-a|r Yes 120 120 0 88.8 72 103.87 90.86 SHPI-G1 <65,000 HSPF2 7.5 9 SEER2 143 20.2
central furnace, gas-fired EER 11.0 125
Mandatory Measures Compliance (See Table Q for Details) COMPLIES - - - AC-18 >=65,000 and <135,000 AFUE 0.8 0.81
SHPI-G1 Unitary Heat Pumps Air-cooled, split (3 phase) Yes 15.27 22 0 15.48 13.5 30.1 28.75 IEER 14.6 12.9
i i -ai SHPI-G2 <65,000 HSPF2 7.5 9 SEER2 143 20.2
AC-18 Furnace + AC A, WIF COOTR, SINEIS DA+ WETH-alr Yes 120 120 0 10924 | 90 | 12665 | 105
|o. EXCEPTIONAL CONDITIONS central furnace, gas-fired
IThis table is auto-filled with uneditable comments because of selections made or data entered in tables throughout the form. SHPI-G2 Unitary Heat Pumps Air-cooled, split (3 phase) Yes 19.43 28 0 19.67 18 17.7 16.97 G. PUMPS
1FOOTNOTES: Equipment shall be the smallest size, within the available options of the desired equipment line, necessary to meet the design heating and cooling loads of the building per - - - -
140.4(a) and 170.2(c)1. Healthcare facilities are excepted. This section does not apply to this project.
|E. ADDITIONAL REMARKS ‘It is common practice to show rated output capacity on the equipment schedule. Sensible cooling output comes from specification sheet tables.
IThis table includes remarks made by the permit applicant to the Authority Having Jurisdiction. 3 If equipment is heating only, leave cooling output and load blank. If equipment is cooling only, leave heating output and load blank.
4 Authority Having Jurisdiction may ask for load calculations used for compliance per 140.4(b) and 170.2(c).
F. HVAC SYSTEM SUMMARY (DRY & WET SYSTEMS)
Space Conditioning System Information
01 02 03 04 05 06
System Name Quantity System Serving System Status Space Type Utilizing Recovered Heat
AC-17 1 Single zone New/ Addition a
SHPI-G1 1 Single zone New/ Addition O
AC-18 1 Single zone New/ Addition O
SHPI-G2 1 Single zone New/ Addition O
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Project Name: California MS Campus Renewal-Gym lRepon Page: (Page 6 of 21) Project Name: California MS Campus Renewal-Gym ]Report Page: (Page 7 of 21) Project Name: California MS Campus Renewal-Gym Report Page: (Page 8 of 21)
IDate Prepared: 11/3/2023 lDate Prepared: 11/3/2023 Date Prepared: 11/3/2023
[H. FAN SYSTEMS & AIR ECONOMIZERS H. FAN SYSTEMS & AIR ECONOMIZERS H. FAN SYSTEMS & AIR ECONOMIZERS
Not Fan Not Fan Not Fan
. Serving . . NA: <=33 . Serving A , Differential . Serving R . NA: <=33
System | o o o, [Quantit 1 Fan System New | Svstem |all other pwelling Serving | System 265 Site 84 Economizer | kBtu/h System | - ,g [Quantit 1 Fan System New | System [all other pwelling Serving [ System 2,670 Site 84 il Termperatur System | o oG |Quantit 1 Fan System New | Svstem |all other pwelling Serving [ System 635 Site 84 Economizer | kBtu/h
Name y Status Zoning [systems . Dwelling | Airflow Elevation ) Name y Status Zoning |systems . Dwelling | Airflow Elevation Name y Status Zoning |systems . Dwelling | Airflow Elevation |
Units . cooling Units . e Units . cooling
Units (cfm) Units (cfm) Units (cfm)
01 02 03 04 05 06 07 08 09 10 11 01 02 03 04 05 06 07 08 09 10 11 01 02 03 04 05 06 07 08 09 10 11
Allowance Design Allowance Design Allowance Design
— Water F Desi — Water F. Desi — Water F Desi
Name Airflow through -l =il Name Airflow through =L L Name Airflow through <L =L
Fan Type Qty Component € Gauge Compone Allowance Design Electrical Input Power Motor Electrical Fan Type Qty Component & Gauge Compone Allowance Design Electrical Input Power Motor Electrical Fan Type Qty Component € Gauge Compone Allowance Design Electrical Input Power Motor Electrical
or Item Component (%) nt Nameplate or Item Component (%) nt Nameplate or Item Component (%) nt Nameplate
Tag (we) Allowance (watt/cfm) Method Horsepower L Tag (we) Allowance (watt/cfm) Method Horsepower s Tag (we) Allowance (watt/cfm) Method Horsepower input
3 P Power (kW) 3 P Power (kW) 3 P Power (kW)
Base Allowance for system serving 265 61 Base Allowance for system serving 2,670 619 Base Allowance for system serving 635 147
spaces <=6 floors away spaces <=6 floors away spaces <=6 floors away
SF Supply 1 MERV 13-16 Filter upstream of 265 37 Manufacturer provided 0.14 MERV 13-16 Filter upstream of 2,670 371 SF Supply 1 MERV 13-16 Filter upstream of 635 88 Manufacturer provided 0.15
thermal conditioning equipment : thermal conditioning equipment . ) thermal conditioning equipment
Hydronic/DX cooling coil or heat 265 37 SF Supply 1 Gas heat 2,670 155 Manufacturer provided 1.64 Hydronic/DX cooling coil or heat 635 88
pump coil Hydronic/DX cooling coil or heat 2,670 371 pump coil
Supply Fan Base Exhuast/Return/Relief/Transfer Fan Base Fan System 1 Fan System Electrical 0.14 pump coil ’ Supply Fan Base Exhuast/Return/Relief/Transfer Fan Base Fan System 1 Fan System Electrical 0.15
Allowance (kW) Allowance(kW) Allowance (kw)? Output (kW) ’ Economizer Return Damper 2,670 123 Allowance (kW) Allowance(kW) Allowance (kw)? Output (kW) :
Supply Fan Base Exhuast/Return/Relief/Transfer Fan Base Fan System 1.64 Fan System Electrical 1.64 1 FOOTNOTES: Fans serving spaces with design background noise goals below NC35
Allowance (kW) Allowance(kW) Allowance (kW)? ' Output (kW) ’ 2 Low-turndown single-zone VAV fan system must be capable of and configured to reduce airflow to 50 percent of
design airflow and use no more than 30 percent of the design wattage at that airflow. No more than 10 percent of the
design load served by the equipment shall have fixed loads.
3 Fan system allowance includes fan system base allowance.
4 Filter pressure loss can only be counted once per fan system.
? Complex Fan System means a fan system that combines a single cabinet fan system with other supply fans, exhaust
fans, or both.
& Computer room economizers must meet requirements of 140.9(a) and will be documented on the NRCC-PRC-E
document..
H. EXHAUST AIR HEAT RECOVERY 140.4(q), 170.2(c)40
01 | 02 | 03 | 04 | 05 | 06 | 07 08 | 09 | 10 | 11
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Project Name: California MS Campus Renewal-Gym lRepon Page: (Page 10 of 21) Project Name: California MS Campus Renewal-Gym lReport Page: (Page 11 of 21) Project Name: California MS Campus Renewal-Gym Report Page: (Page 12 of 21)
IDate Prepared: 11/3/2023 ]Date Prepared: 11/3/2023 Date Prepared: 11/3/2023 S EAL
I. SYSTEM CONTROLS J. VENTILATION AND INDOOR AIR QUALITY J. VENTILATION AND INDOOR AIR QUALITY 6'
This table is used to demonstrate compliance with mandatory controls in 110.2 and 120.2 and prescriptive controls in 140.4(f) and (n), 170.2(c)4D 170.2(c)4L or requirements in 04 05 06 07 04 05 06 07 O
141.0(b)2E 180.2(b)2 for altered space conditioning systems. S E - . Air Filtration per 120.1(c) 141.0(b)2 and S . o Air Filtration per 120.1(c) 141.0(b)2 and > T -
01 02 03 04 05 06 07 08 09 System Name AC-17 i i 634 ystem Design 0 160.2(c)212 System Name SHPI-G1 ot 50 ystem Design 0 160.2(c)212 M 33498 (%) o)
solati Airflow Transfer Air CFM - Airflow Transfer Air CFM - Exp. 9/30/24 ) o
Conditioned Thermostats Shut-Off Sg;n':n Do R Supply Air Provided Provided o T
System Floor Area | 110.2(b) & (c)?, 120.2(a) | Controls p Temp. Reset | Window Interlocks per 08 09 10 ] 11 12 13 14 15 16 08 09 10 I 11 12 13 14 15 16
System Name . . Controls 110.12 120.2(b) & L (&
Zonng  |Deing Servec 160.3(a12A or 1410(b)2E &{| 120.2{e) & 120.2(g) & 160.3(a)2B 140.4(1) & 140.4{n) & 170.2(c}4D Mechanical Ventilation Required per 120.1(c)3? & 160.2(c)3 SHL Mechanical Ventilation Required per 120.1(c)3? & 160.2(c)3 R L (7]
2 : i ilati ui : X i ilati ui ] )
(ft?) 180.2(b)2 160.3(2)20 | 03 0)2¢ 170.2(c)4D Space Name - : 160.2(c)4 DCV or Sensor Controls per 120.1(d)3, space Name g - 160.2(c)4 DCV or Sensor Controls per 120.1(d)3, > w
Conditioned |# of Shower Required ) ) . 120.1(d)5, and 120.1(e)3° 160.2(c)SD Conditioned |# of Shower Required . ) ) 120.1(d)5, and 120.1(e)3° 160.2(c)SD
) NA: Serves < ) ) or Item Ta or Item Ta 01/19/2024
AC-17 Single zone |<= 25,000 ft? EMCS EMCS 2 EMCS Included NA: Alteration Project g Occupancy Type® Floor Area heads/ # of Min OA Re.quured Provided per Design 160.2(c)SE 160.2(c)SD € Occupancy Type® Floor Area heads/ L Min OA Re.qulred izl 160.2(c)SE 160.2(c)SD DATE SIGNED: > - -
25k ft B : people® Min CFM CFM 5 : people® Min CFM CFM > N <
rey—p (ft%) toilets CFM (ft?) toilets CFM - =) ;
NA:
SHPI-G1 Single zone |[<= 25,000 ft? EMCS EMCS 2 EMCS Included NA: Alteration Project NA: Not required per NA: Not required per — —
25k ft DCV DCv O = LU
G9 Boys o §120.1(d)3 ) ) §120.1(d)3
NA: Serves < Locker room (athletic facility) 1009 0 504.5 0 , G10 Office Office space 235 35.2 0 0 , o 2
AC-18 Single zone |<= 25,000 M? EMCS EMCS 2 EMCS Included NA: Alteration Project Locker Room NA: Not required NA: Not required < [TT]
25k ft Occ Sensor Occ Sensor -
space type space type = E m
_ TS — T ot requ CCIPITCIL
SHPI-G2 Single zone |<= 25,000 ft2 EMCS EMCS rvoze EMCS Included NA: Alteration Project DOV NA: Not required per DCV NA: Not required per p w o’ n
25k ft _ , §120.1(d)3 _ A §120.1(d)3 : : s =
: : : : , - , , . G14 Boys RR Toilet, public 117 0 0 0 G12RR Toilet, public 57 0 0 0 engineering o O>D
FOOTNOTES: Gravity gas wall heaters, gravity floor heaters, gravity room heaters, non-central electric heaters, fireplaces or decorative gas appliances, wood stoves are not required to ' NA: Not required ! NA: Not required ~ L o
have setback thermostats. Occ Sensor space type Occ Sensor space type RavcHo CORDOVA. CALIFORNIA § (14 —] =
DCV NA: Not required per DCV NA: Not required per g (&) 5 EI <
J. VENTILATION AND INDOOR AIR QUALITY _ §120.1(d)3 _ §120.1(d)3 MM/ RL 230701.00 S L=
- - - - m— - - - - G13 Hall Corridor 76 114 0 0 - G11 Storage Corridor 44 6.6 0 0 - PM - DESIGN TEAM PROJECT NO. a 0 o o
This table is used to demonstrate compliance with mandatory ventilation requirements in 120.1 120.2(e)3B 140.4(p) and 140.4(q) for all nonresidential and hotel/motel and Oce Sensor NA: Not required Oce Senso<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>