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1 2 3 4 5 6 7 8 9 10
PRESSURE GAUGE FLANGE (TYPICAL) MODULATING 2-WAY
CONTROL VALVE AUTOMATIC AIR VENTS
THERMOSTAT —_— = x
(TYPICAL) - ~ (TYPICAL) BALL VALVE (TYP) OUTLINE SPECIFICATION FOR NEW PISTON VALVES (3" and larger - smaller may use gate valves):
/ N AIR SEPARATOR W/STRAINER \ < 6" MIN. VENT THRU
SUPPLY "B" / N BUTTERFLY VALVE G Piston valves shall be KLINGER model KVN, or equal, with integral bypass valve (bypass valve to also be a smaller version of the HIGH PRESSURE PRESSURE GAUGE WITH PSS/-I\EFK/-VI-;(D\Q?;’-\QEAI/\-}-II-E& ROOF
AN (TYPICAL) primary piston valve). Any other manufacturer submitted for equivalency shall pass the highest quality requirements of ISO 9001: 2008 80 PSI STEAM l PIPE REDUCER " PIGTAIL AND PETCOCK <—— DRIPPAN ELL
<P ) m Q along with a helium leakage test at the factory. The sealing element is to be formed by two elastic valve rings enveloping a stainless (Lt (TYPICAL) ésPlggIgS/EFVE (TYPICAL) I'|'I—| .
|_| ] 171 O (:_ _I l ] l ’ C steel piston. The upper valve ring seals to the outside, the lower ring seals across the port. Due to the large piston skirt the sealing [ ’L 1
! L ! ! 4 4"HWS T effect is optimal. As the valve closes the piston removes impurities which the medium might contain from the inside of the lower valve / \
ring. In this way the valve reliably seals off even contaminated media. In principle, damage to the sealing surface is precluded and D—%—C \\ 15#STM STEAM SUPPLY
RETURN "A" B & tightness is guaranteed as a result - PISTON VALVE OR TRIPLE 1/4" SENSING PIPE. PITCH MIN. 10 PIPE %_I@ MIN. 10 PIPE TO FLOOR DRAIN. PROVIDE
GLYCOL FILL STATION R OUTLINE SPECIFICATION FOR NEW TRIPLE OFFSET BUTTERFLY VALVES (3" and larger option to piston valve): 4" STEAM HEADER O SELbeH (F,’S'EEFCOORNMS\')V%E) AWAY FROM PILOT DIAMETERS & DIAMETERS AIR BREAK
HEAT EXCHANGER (35% ETHYLENE) T _ , o o , 'P | ——  6-15#STM STEAM HEADER
. - Triple Offset Butterfly valves shall be BRAY TRI LOK models or equal with external bypass. Refer to specification 232213 for additional information and / —_ 9_4 /
5 ™ | . | . requirements. Those requirements apply to only the 125# high pressure service valves. Lower pressure steam valves, and other hydronic valves, may use double @ 25" ﬂ_q } } DA\VQ—H 1 §_<
. ™ ® ™ ® offset butterfly valves. \)@
RETURN "B SUPPLY "A" VED VED VED A ASTM A351 GR. CF8M (316 Stainless Steel) STRAINER AND BLOWDOWN Q f @ /X @
L L L - Zero Leakage Valve; Class (150, 300); Raised Face Double or Single Flanged with Flange Finish to 125-250 Micro inch in Accordance with the Latest Edition of VALVE (TYPICAL) @ PRV-1 @ PISTON VALV
(P (? — ASME/ANSI B16.5, Face to Face Dimensions in Accordance with ISO 5752 Series 13 (DF), or AP1 609 (LUG & WAFER); ASTM A351 Gr. CF8M Cast 316 Stainless EXTEND 24" MIN |
(‘ ’ | |_I . . | |_ O C _| | ] . | |_| ‘ (¢ 1o MIN Steel Body and Disc; Disc Mounted 321 Stainless Steel Seal Ring with High density Graphite; 321 Stainless Steel Replaceable Body Seat; ASTM A459 Type XM 19 OFFSET FROM MIN. 5 PIPE MIN. 5 PIPE MIN. 10 PIPE MIN. 10 PIPE
o \) l I ;} I l ‘(i ’ \‘/ (S:g'leM A564 UNS S17400 at factory option) Hardened 316 Series Stainless Body Bushing; Graphite Bearing Protectors; Die Formed Graphite Gaskets; Flexible VERTICAL DIAMETERS W _IL DIAMETERS | DIAWETERS =-'|- DIAWMETERS |
Graphite Packing with Braided Anti-Extrusion Rings on Top and Bottom; A193 Gr. B8M Internal Bolting; Leak Tested to API 598 for Resilient Seated Valves; Fire - | |
[GFS] i . _ r FLOW PROCESSOR OR COMPUTER,
STRAINER (TYPICAL) 5-01 —cDRAIN Tested to API 607 5th and 6th Edition. M'ETG%-"‘_T / 25 % . X M—E % | % / SARCO SERIES M800 OR EQUAL
HWPP [HWPP) HWPP) ’ ) 3
PLATE AND FRAME 5-01 s Yj@ f @ ORIFICE PLATE MIN. 24"
@ UNION 0 PRV-2 (TYPICAL) PISTON Vi (ETECHT
EXCHANGER PIPING DETAIL _ . . (TYPICAL) PRV-2
o o o ] ———b— JY —
4d NO SCALE T 3 STy [ de seaety] [Sre see sewsnedy] ll e - _|a>|—'|
PUMP 2.5", 250# FLG. C| SPENCE STRAINER DIRT POCKET L 1] - —
GLYCOL LOOP VARIABLE PRIMARY PUMP DIAGRAM 2 SPENCE PRV ED-F100 (OR SARCO DP) f ‘\x | TOLOW PRESSURE P
2b NO SCALE 1" BLOWDOWN VALVE o # ORIFICE PLATE (0 HOLES @ '8 IMPULSE TRAP WITH SARCO MONITOR TO FLASH TANK, CONDENSATE LINE CHECK VALVE (TYPICAL) - — P —
= Péég% RS SS\ABLY @ 3) TIED INTO BAS (TYPICAL OF ALL TRAPS ON REFER TO DETAIL / -
TO GROUND FLOOR PACT ™ ! URE GAU REDUCING STATION) TEST TEE (TYP)) s /s
FTRAND VAV REHEAT COILS I— o THERMOMETER (TYP) 5 | 25", 250# C.I. FLG. SPENCE STRAINER MIN. 10 PIPE y MIN 10 PIFE
(FUTURE PACT REMODELS) /\ o OEIGE PLATE o HoL s T STEAM PRESSURE REDUCING STATION DETAIL DWETERS | DAWETERS - PREGOURE TRANSDUCER
— —={ SUPPLY .4, 300# ORIFICE PLATE (O HOLES @ ) 1 TEMPERATURE TRANSDUCER
S_h & | KUNKLE 299-M DRIP PAN EL NO SCALE [ .
S_&_ﬁ_. D Y| KUNKLE 6252KPM01-LS0040 STEAM ORIFICE TYPE FLOW METER ASSEMBLY WITH < I |
r? SEE SCHEDULE ABOVE FOR CONNECTION TYPES (NPT, FLG. SW, ETC.) BYPASS, SARCO SERIES M400 OR EQUAL. | l
\\\
TO LOBBY AREA REHEAT COILS Cr—@——¢ ¢-1545™ P < 6"-15#STM < D<1 <
AND SNOWMELT SYSTEM AUTOMATIC AUTOMATIC —R——rg—a——
C ol AIR VENT w
I ' AIR VENT DP CELL AND TRANSMITTER
C & o | [SMP] STEAM SEPARATOR ASSEMBLY
’ 5-1C — k1 G 516 4"154STM 4" A54STM SARCO M610 OR EQUAL
BYPASS VALVE i :'r: t < orenws *
PIPE TO FLOOR DRAIN  — Iﬂ—- Iu— —|—|E —6'CHVR =— —— —p— —
5-02 SMP] 1" DRAIN CONTROL VALVE BY OTHERS (TYP) =¥ =3 INTERSTITIAL CHILLED WATER LOOP
5-1B VALVE ECCENTRIC REDUCER (TYP) = (CONTAINS 40% PROPYLENE GYLCOL)
<,—|?)| BLOWDOWN 4 — AUTOMATIC s T T‘ REFER TO DRAWING MP111 AND MP112
| VALVE — ] ] ExpAnsioN _ @~ | PRESSURE GAUGE (TYP) — | STRAINER W/ BLOWDOWN &
TANK paloe THERMOMETER (TYP) AIR VENT (TYP) 3% TEMPERATURE & PRESSURE
QUICK CONNECT v VALVE (TYP) 4" PISTON VALVE )
d b TRIPLE DUTY VALVE (TYP) = | FS | — < CONTROL VALVE BY RELIEF VALVE BY
ROUTED THROUGH TUNNEL TO b . . ié ‘ 7 A 213 LOAD T MANUFACTURER OF WATER HEATER ROUTETO.
COILS AND FTR STRAINER W/ BLOWDOWN VM [SMP] 4" TO SNOW MELT DISTRIBUTION s g 1/3 LOAD L — —— ——— — 4"CHWR ag/'-\\ATEESR-’r IC WATER NEAREST FLOOR DRAIN
AND CAP (TYP) MANUAL AIR MANIFOLDS . T / N { ;E ] 1 SCHWS o PRESSURE =
VENT (TYP) \ 4" FROM SNOW MELT N D> / 4 - GAUGE 5
DISTRIBUTION MANIFOLDS | - - R e
GLYCOL FEEDER SYSTEM UNION, TYPICAL — 4 R ' ¢ ~
WITH TANK AND PUMP SEE DEDUCT - - 3 3
BUTTERFLY OR BALL ALT#6 NOTES ———— 1-1/2"-15#STM
(50% PROPYLENE) VALVE, TYPICAL { STEAM
: [HEX] = . L
\ H z 2 SUPPLY LPS T
L 3 N — —
| — ——io H—r— - N L = I —— ; ~T1 : DOMESTIC WATER
[ " H g ' . KEATER
e [ —— — KUNKLW PRV, #537 1" ORIFICE —— - ; ; - ) = =l jr = F&T TRAP THERMOMETER
Pie ~ TEST PLUG 100 PSI SET PRESSURE A/P A N 7t N 1 P - / N 20 ASSEMBLY
7 . i
| A TEMPERATURE TESTPLUG % I — ) >< ﬁ I o s
SENSOR
/ J4PPETO TEMPERATURE = I;h_—'\ >< i | e w e
—— rrooRPRAT SENSOR >< L) £ ¥ GRAVITY STEAM Woa orE
II--OK_JG-—|| T | T 12" MIN. i [I M |: s CONDENSATE 2 hzQ
g DRAIN VALVE ~ — cDE
TWO-WAY VALVE 7 DR VE D | - >< Ll | — H RETURN pES S
WATER TO WATER BRAZED A — 1 5 =% >< / HOFE
PLATE HEAT EXCHANGER | I ) & / - Y, W& i\FLOOR
REFER TO DETAIL 4d/M501 rDQ"‘VH —_—2— — ) T~ T | T— ¢ DIELECTRIC L
8 ; §|| N HL L= Kt FITTING N
4 15#STM 4 H b | L H TRAP OR ORIFICED UNION FITTING FURNISHED
SNOWMELT SYSTEM PIPING DIAGRAM (LOCATED IN 1ST FLOOR MECH RM) - = i = = = = = = BY MANUFACTURER OF DOMESTIC WATER
2C J o scaie 3," CONDENSATE MAIN DRIP 213 LOAD | m = M M 3 T = @ m\ s M @ e m NOTES: HEATER, SEE PLUMBING DWGS.
FROM END OF - K3 X K X X K2 K :
MAIN DRIP < 1/3 LOAD
1. VERTICAL COIL TYPE DOMESTIC WATER HEATER IS SHOWN. IF HORIZONTAL TUBE BUNDLE TYPE IS
—ba—g——@— o A FURNISHED, PIPING SHALL BE SIMILAR.
W4 OFFSETPIPING TO ALLOW _— 3 3 REFER TO DETAIL 4b/M501 FOR
AHUWALL MOUNT HEADER AS HIGH AS POSSIBLE FOR TUBE REMOVAL (TYP) 7 - —%_M / E(E)ZETNTGOC%EIE?'I'Efﬁé"ﬂgg};ﬁg PREHEAT COIL PIPING DETAILS 2. SEE PLUMBING DRAWINGS FOR PIPING CONNECTIONS.
m— R — / “ o 2 3. PIPING TO UPPER HEATER HEAD SHOULD BE PROVIDED WITH UNION OR FLANGES, LOCATED OUTSIDE
CUNKLE PRV / : THE OUTER DIAMETER OF HEAD TO FACILITATE REMOVAL OF HEAD AND SHELL.
#537 1"ORIFICE / — — —4 — —1"154R STEAM PIPING TO DIRECT INJECTION HUMIDIFIER.
H REFER TO DETAIL 4e/M501 4. PIPING BETWEEN CONTROL VALVE AND HEATER CONNECTION SHOULD BE AS SHORT AS POSSIBLE.
ISOLATION VALVE 100 PSI SET PRESSURE [ /
TEST PLUG je T n 5. PROVIDE INTEGRAL OR EXTERNAL HEAT TRAPS.
3/4" PIPE TO AHU-47 CUSTOM AIR HANDLING UNIT WITHIN INTERSTITIAL SPACE
NUMBER OF MANIFOLDS SHALL BE PER MODULATING FLOOR DRAIN 3b NO SCALE 6. PROVIDE HOSE CONNECTION TO DRAIN.
REQUIREMENTS FOR DISPERSION DISTANCE STEAM VALVE 30#STM TEMPERATURE 0 —
> SENSOR —— ¥ 1
REFER TO DETAIL 4a/M501 FOR
PRE-COOLING COIL PIPING AND STEAM PIPING TO DOMESTIC WATER HEATER
PRIMING FILLER CAP ALSO CONNECT TO ENERGY RECOVERY 2
2-1/2"-15#STM € ) NoscalE
DRAIN VALVE |
WITH HOSE END , < 4"CHWS
. — 2"154R - ]
STEAM/CONDENSATE HEADER = HEAT EXCHANGER — b— —— ——4CHWR = —d
HEADER OVERFLOW TRAP —= / FLANGED REDUCER AUTOMATIC ISOLATION VALVES
OPPOSITE END CONNECTION SHOWN ONLY 8 TOEND OF MAIN TRAP TO SWITCH COIL SOURCE, SEE
FOR DIAGRAM, CONFIRM TIE-IN POINTS (IF REQUIRED) SEQUENCE OF OPERATION — = 7
TEMPERATURE SWITCH STRAINER
ON/OFF SOLENOID WIRED TO ﬁﬁ%?dfgﬁg%'%@?l%% SHUTOFF VALVE M = = e o = = = HH
HEADER FLOAT SWITCH | N = o
q:h | | 6" DRIP LEG ; = y ; ; — ; = ;
\ \ [\ <——TESTTEE(TYP) REHEAT WATER LOOP HEAT EXCHANGERS (SHELL & TUBE TYPE) N / >
2a NO SCALE I
FLOAT AND THERMOSTATIC STEAM TRAP WITH :H: ] <>< | | inl
f MONITOR TO BUILDING AUTOMATION MOUNTED JUST o " O M S I:
STEAM HUMIDIFIER DETAIL ( or AH1TWC-01 ) ABOVE FLOOR, REFER TO DRAWING NOTES R / - I
N
4e oscae { / la j i
CONTROL VALVE N / TR !
MANUAL AIR VENT (TYPICAL) ] _
(TYPICAL) ERUOMETER L i - A - 1Y < < - <
(TYPICAL) lm @ | ] @ m ° m @ | @ | @ @
MANUAL AIR VENT B:I’L\J('I;II'EEELY VALVE SUCTION DISCHARGE L
(TYPICAL) A ( ) v e REFER TO DETAIL 4a/M501 FOR REFER TO DETAIL 4b/M501 FOR
CONTROLVALVE —V&V_'l _RETURN _ NOTE THAT CONTRACTOR WILL BE RESPOSIBLE TO SEPARATELY PROVIDE DEDICATED COOLING COIL PIPING DETAILS PREHEAT IFB COIL PIPING DETAILS
- L= STEAM LINES FOR BOTH HIGH PRESSURE CONDENSATE, AND LOW PRESSURE CONDENSATE
(TYPICAL) (h__|||_‘l’-K)|_ - - FOR NON-MODULATING END OF MAIN DRIPS. THOSE PIPES ARE NOT DIRECTLY SHOWN ON | e — 15 15HR J gEEQ“R" ?g".;ﬁ}ﬁi"?ﬁ&; INJECTION HUMIDIFIER.
N THIS FLOW DIAGRAM OR PLAN VIEW DETAILS. : e
THERMOMETER HEATING A SUPPLY
(TYPICAL) CcolL
N 24 AHU-46 CUSTOM AIR HANDLING UNIT WITHIN INTERSTITIAL SPACE
C—V"| GAUGE (TYPICAL) B&G TRIPLE 2"VENT THROUGH ROOF A NoscaE
SEE NOTES 5 BALL OR DUTY VALVE
&6 BELOW BUTTERFLY
= VALVE < PIPE TO DRAIN
RETURN .
~ CW—"“—HLK)'— PRESSURE SAFETY RELIEF VALVE HIGH PRESSURE MOTIVE STEAM SUPPLY T0 BE PIPE REDUCER 2" TO 2"
GAUGE WITH FLEXIBLE CONNECTION WITH DRIP PAN ELBOW TRAPPED AND FREE OF CONDENSATE RIGHT BEFORE CONNECTION
VALVE (TYPICAL) UNION
COOLING SUPPLY e | o (TYPICAL) SAFETY RELIEF SET FOR 150 PSIG (TYPICAL)
COIL 1~ 1 e 7
PRESSURE GAUGE WITH = < VENT THRU M m (F
BALL OR L STRAINER FROM HEAT EXCHANGERS PRESSURE GAUGE 1|f T
BUTTERFLY MULTIPLE COILS SUCTION DIFFUSER SEE NOTE 1 — EATING G |
: MULTPLE COLS A —e— 1 ~—
Cﬁ—-l|l—l"|—|()|— CALIBRATED 6" MINIMUM ASME RATED FLASH TANK WITH 3 RETURN TAPS — | 100 MICRON colL TEST PLUG
PRESSURE UNION ORIFICE FLANGED REDUCER - 1"HIGH PRESSURE CONDENSATE EN — STRAINER (TYPICAL)
GAUGE WITH (TYPICAL) BALANCE VALVE / -2"LOW PRESSURE CONDENSATE —||I—|-(5H/T—|-(5I—<i
VALVE (TYPICAL) -1.5"LOW PRESSURE DRIP RETURNS LOW PRESSURE CONDENSATE FROM
(TYPICAL) BASKET STRAINER
Gl | — M END OF MAIN DRIP TRAPS
1 RETURN VALVED AND ANCHOR BOLT g cH | iy — 151
CAPPED STRAINER (TYPICAL) BALL VALVE (TYPICAL) VALVE/CAP FOR FUTURE STEAM . N 1 74N A
STRAINER | BLOWDOWN ____ :[l J] — | STEAVI TRAPS (X2) WITH SARCO CONDENSATE RETURNS TRAP PUMP WITH — N
— HEATING < ECCENTRIC S—P—M—' H / STEAM MOTIVE 3/4" HOSE END BALL STRAINER
colL REDUCER N _I;I_ MONITOR ON PRIMARY TRAP I | VALVE AND CAP
_ TEST PLUG (TYPICAL) E [ —1 | HIGH PRESSURE CONDENSATE FROM MAIN BALL VALVE (TYPICAL) SINGLE COIL 5
NOTES: (TYPICAL) PIPE SUPPORT —— | : \\ | ‘ DRIP TRAP (SEE PRS DETAIL FOR CONT.) m | | '—> 5 5
1. PIPE COILS COUNTER-FLOW TO AIR FLOW. m ? FINISH FLOOR - - E — ——"r /\\ - J | | — VFD
R L A HXH I )
2. LOCATE UNIONS TO ALLOW FOR COIL REMOVAL. C—q—|| — 1N «¢ = < - = [SCP] H|
< 0™ suppLy PROVIDE SUPPORTS HIGH ENOUGH FROM —] S~ H 5-01
d TEST TEE (TYP)
3. MOUNT THERMOMETERS AND GAUGES NO MORE THAN 8-0" A.F.F. 3/4" HOSE END BALL BOTTOM OF PIT TO ALLOW FOR PITCHED i
VALVE AND CAP & MINIMUM DRAIN INTO CONDENSATE PUMP DIRT LEG STRAINER WITH FULL SIZE
4. REDUCE TO CALIBRATED ORIFICE BALANCING VALVE AS REQUIRED. (TYPICAL) SINGLE COIL 3 . BLOWDOWN VALVE RETURN
E— MOTOR [ oy g d. 5] HEADER ‘ -
4" CONCRETE PAD BY GENERAL ] [ERPP]
CONTRACTOR —
\ CHECK VALVE 5
SR RN MR e MR ay NE
LL SIZE BY-PASS PIPED UNION
AIR HANDLING UNIT COOLING COIL AIR HANDLING UNIT HEATING COIL END SUCTION PUMP TO FLOOR DRAIN
PIPING DETAIL (2-WAY VALVE - WITH TION DIFFUSER DETAIL "
42 ( ) 4b PIPING DETAIL (2 WAY VALVE) c SUCTIO usS FLASH TANK AND STEAM MOTIVE CONDENSATE PUMP (|N 48" DEEP P|T) 30 HEAT RECOVERY COIL DETAIL
NO SCALE NO SCALE NO SCALE 2d NO SCALE
NO SCALE
Drawing Title Phase Project Title Project Number
CONSULTANTS ARCHITECT OF RECORD Office of e ONT LOBEY AN R
CONSTRUCTION e
| |
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1 3 4 5 6 7 8 9 10
LOCKING
BALL VALVE — MANUAL AIR VENT
(TYPICAL)
SWING CHECK
VALVE CONTROL VALVE COMPONENTS:
\ (TYPICAL)
1) RETURN AIR INLET
> THERMOMETER (71.00" X 98.00")
?—T\l—lz)li (TYPICAL) C? ? ? QP ;? ;? ? @P @P @P 2) RETURN FAN, TYP. OF 3
~—— 2"PIPETO ! 3) EXHAUST AIR OUTLET W/ DAMPER
SUPPLY AR " "
SEE NOTES ) (22.00" X 110.00")
5 & 6 BELOW DISCHARGE " | — - 4) RECIRCULATIONDAMPER
A 5) OUTSIDE AIR INLET W/ DAMPER
RETURN — " "
4 | AL AAAEN 5 I (22.00" X 110.00")
> P - DRAIN LINE SHALL BE AT LEAST THE g = 6) AIR BLENDER
° B A | DRAIN PAN = Pte ON THE 3 — 8 (ZZHREE\[/) ?/VI;AITLEFERCSOIL (1.25" MPT DRAIN)
COOLING DRAIN PAN :
colL ¢ SUPPLY - 3 g At - - =2 3 - - -+ 9) INTEGRAL FACE/BYPASS HOT WATER COIL
3 10) HUMIDIFIER MANIFOLD
1<l @ AHU g —
. Io} L 11) CHILLED WATER COIL 2
BALL OR OPEN PIPE VENT I B —1 12) SUPPLY FAN, TYP. OF 4
BUTTERFLY PITCH DOWN = — "
= VALVE PrcH DO H 13) 12" MERV 15 FILTERS
CW—"|'—I'LK>|— RESSURE r7~ | - 14) SUPPLY AIR OUTLET
CLEAN OUT (TYPICAL) HIEE T T A I ¥ LT S (71.00" X 96.00")
kil X Z 7 N SN AN 15) VARIABLE FREQUENCY DRIVES
e | . . . (TYPICAL) _ 16) ELECTRICAL ENCLOSURE
~ - +7 2 ¢ @g @% é‘j 17) VARIABLE FREQUENCY DRIVES 2
\ CHANNEL BASE
= STRAINER ) PLAN VIEW INCLUDE BIPOLAR IONIZATION SYSTEM WITHIN AHU 5-46, REQUIRED
Y COMPONENTS AS FOLLOWS PROVIDED BY GLOBAL PLASMA SOLUTIONS (GPS)
LOCKING . GPS-iMod-78-Snap (MOD-113)
BALL VALVE MULTIPLE COILS % FLOOR SINK / BAD POWER SUPPLY - GPS-iMod-PS (MOD-007)
GPS-iMod-102-Snap (MOD-117)
SWING POWER SUPPLY - GPS-iMod-PS (MOD-007)
= 2 = = = = = = = INCLUDE ALL CABLING AND SUPPORT BRACKET TO MOUNT AT SUPPLY
CHECK VALVE ; b b , . D . . ¥ DAMPER OPENING.
o N e i IEARES INESR e
(TYPICAL) FLOOR 3 \ ;|
— =
?_T\ |_|a).|_ . i | M |
~ CALIBRATED [] :@] }_] = = 82
2" PIPE TO ORIFICE L j i
SUPPLY AR BALANCE VALVE — \ H
SEE NOTES 5&6 [T
SELOW DISCHARGE y (TYPICAL) _ H 11 _ d ) ) Il d ) Bl
RETURN CONDENSATE TRAP SIZING FOR DRAW THROUGH AIR HANDLING UNIT. (B K £ £ £ £ B £l £l m_ £ []
| X = NEGATIVE STATIC PRESSURE AT THE DRAIN PAN + 2"
o | Y = X, IF SPACE ALLOWS BUT NOT LESS THAN 1/2 X. L]
>~ ECCENTRIC
COOLING —= REDUCER
colL
(TTEY:T'CQLJG 42 | 94 80 98 71 73 24 ed 2
(TYPICAL) SECT A SECT B SECT C . SECT D SECT E SECT F SECT G
) Y L Y NEGATIVE STATIC PRESSURE AT THE DRAIN PAN IS EQUAL TO MANUFACTURERS
C—V_'| v O~ guppLy LISTED PRESSURE DROP OF ALL DEVICES (FILTERS, COILS, ETC.) BETWEEN THE ELEVATION VIEW
FAN UP TO AN INCLUDING THE COOLING COIL. UTILIZE DIRTY PRESSURE DROP
3/4"HOSE ENDBALL —————= FOR FILTERS. 114
VALVE AND CAP
TYPICAL -
( ) SNGLE COLL AIR HANDLING UNIT 5-46 LAYOUT AND DIMENSIONS RIGHT END VIEW
NOTES: NOTES:
1. PIPE COILS COUNTER-FLOW TO AIR FLOW. LE. CHILLED WATER SUPPLY 1. PITCH DRAIN PAN AT 1/4" PER FOOT MINIMUM SLOPE TO DRAIN.
CONNECTION IS ON THE DISCHARGE SIDE OF THE COIL.
2. PROVIDE SHOP DRAWING FOR DRAIN PAN AND CONDENSATE PIPING
2. LOCATE UNIONS TO ALLOW FOR COIL REMOVAL. FOR REVIEW WITH AIR HANDLING UNIT SUBMITTAL.
3. MOUNT THERMOMETERS AND GAUGES NO MORE THAN 8-0" A.F.F. 3. DRAIN LINE SHALL BE AT LEAST THE SAME SIZE AS THE NIPPLE ON THE
DRAIN PAN.
4. REDUCE TO CALIBRATED ORIFICE BALANCING VALVE AS REQUIRED.
5. WINTER OPERATION: CLOSE CWS AND CWR ISOLATION VALVES AT MAINS AND DRAIN
CHILLED WATER COIL, LEAVE DRAIN VALVES OPEN. OPEN LOCKING BALL VALVE TO
ALLOW AIR FROM AIR HANDLING UNIT TO DRY COIL.
6. COOLING SEASON: CLOSE LOCKING BALL VALVE AND DRAIN VALVES. i
OPEN CWS AND CWR ISOLATION VALVES AT MAINS. COMPONENTS:
1) RETURN AIR INLET
1) AIR HANDLING UNIT COOLING COIL PIPING DETAIL (2-WAY VALVE) DRAW THROUGH AHU CONDENSATE TRAP DETAIL 00 00 jy 00 X 7300
) RETURN FAN, TYP. OF 4
NO SCALE NO SCALE ] ] 3) EXHAUST AIR OUTLET W/ DAMPER
(13.00" X 73.00")
/ 4) RECIRCULATIONDAMPER
l 1oy — l o1 5) OUTSIDE AIR INLET W/ DAMPER
| = | (13.00" X 73.00")
s o :—— 6) AIR BLENDER
31 01— o) T 7) 2" MERV 8 FILTERS
o —#E - 8 —<%>— 4 = —<%>— SA 8) HOT WATER COIL
[ | 8 —1[ | 9) HUMIDIFIER MANIFOLD
—1L| 0] — 10) CHILLED WATER COIL (1.25" MPT DRAIN)
e | - s 11) SUPPLY FAN, TYP. OF 4
_ - _ _ BR _ _ . _ 12) 12" MERV 15 FILTERS
g o 4t i LI 13) SUPPLY AIR OUTLET
e N NN AN N (25.00" X 73.00")
14) VARIABLE FREQUENCY DRIVES
% é 15) VARIABLE FREQUENCY DRIVES 3
16) ELECTRICAL ENCLOSURE
17) VARIABLE FREQUENCY DRIVES 2
PLAN VIEW
NG i i T Iy
G N S ]
= - NIBE
- ‘ =
j 1 [ 88
> N s
[ ] \ (I
T
- g - lo - [ f JIE
El £l El Ef El E El Bl 1 | ]
e o
32 80 80 84 48 70 46 __
SECT A SECT B SECT C SECT D SECTE SECT F SECT G
440
ELEVATION VIEW 77
RIGHT END VIEW
AIR HANDLING UNIT 5-47 LAYOUT AND DIMENSIONS
C ON SU LT ANT S AR CH ITE CT OF RE C ORD Drawing Title Phase Project Title Project Number
. VA #438-480
Office of AIR HANDLING UNIT DETAILS CONSTRUCTION NEW FRONT LOBBY AND SGA #201909
ARCHITECTURAL: STRUCTURAL: MEP: CIVIL: LANDSCAPE: AJE: ConStru Ct|0n PRIMARY CARE ADDITION Building Number
Stone Group Architects HHE DOC U M E NTS 5
ERR Hl V 600 E 7th Street and Facilities _ _
STRUCTURAL ENGINEERING Sioux Falls, SD 57103 M a nagement Approved: Location Drawmg Number
BWBR Ericksen Roed Associates  Dunham Asssociates, Inc. ~ EVS . CONFLUENCE 605-271-1144 SIOUX FALLS, SOUTH DAKOTA
380 St. Peter St 2550 University Ave W 50 South Sixth St 10025 Valley View Rd 524 N Main Ave
Suite 600 Suite 423-S Suite 1100 Suite 140 Suite 201 Issue Date Checked Drawn M 400
St. Paul, MN 55102 St. Paul, MN 55402 Minneapolis, MN 55402 Eden Prairie, MN 55344 Sioux Falls, SD 57104 US Department
— — - Phone: 651-222-3701 Phone: 651-251-7570 Phone: 612-465-7550 Phone: 952-646-0236 Phone: 605-339-1205 . 06/22/2022 JRG TNH
Revision# | Description Date: 0421950-002-00 of Veterans Affairs
VA FORM 08 - 6231
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NOTES:

1. CAREFULLY POSITION DAMPER OPERATING SHAFT EXTENSION SO LINKAGE AND
ACTUATOR ARE READILY ACCESSIBLE.

NOTES:

ROUND DUCT. SEE

WITH CONNECTING DUCTWORK WITHOUT CONNECTING DUCTWORK

POWER ROOF VENTILATOR DETAIL

1. BOXAND SUPPORT TO BE PAINTED WITH ONE COAT ZINC CHROMATE PRIMER AND TWO
COATS OF COLOR AND PAINT TYPE SPECIFIED OR LEAVE AS GALVANIZED SHEET METAL.

2. MOUNT CURB ON BLOCKING SO BOTTOM IS LEVEL WITH TOP OF ROOF INSULATION.

ROOF BOX PIPING DETAIL

AND STRUCTURAL
DRAWINGS FOR

EQUIPMENT PLATFORM.
ROOF AND FRAMING

il

Y
SEE ARCHITECTURAL AND
STRUCTURAL DRAWINGS.

CONDENSING UNIT MOUNTING DETAIL ON ROOF

HDPE UNDERGROUND DUCT TRENCH DETAIL

) 1. TOP DETAIL IS TO BE FOLLOWED WHEN CENTERLINE OF DIFFUSER IS UNDER THE DUCT PLAN FOR SIZE.
1. FINISH CAULKING WITH 1/4" MINIMUM BEAD OF CAULK APPLIED
TO THE PERIMETER OF THE DUCT AT ITS EGRESS FROM THE WALL. 2. PROVIDE ACCESS PANEL IN WALLS OR CHASES WHERE REQUIRED. ENOUGH TO PERMIT A BOTTOM TAKEOFF WITH A FLEXIBLE DUCT OFFSET OF LESS THAN
HALF THE NECK DIAMETER. BOTTOM DETAIL TO BE USED IN ALL OTHER CASES.
ROUND DUCT HANGERS DUCT THROUGH NON-RATED WALL PENETRATION DETAIL DUCT THROUGH WALL WITH FIRE / SMOKE DAMPER DETAIL CEILING DIFFUSER RUNOUT DETAIL DUCT TAKE-OFF TO DIFFUSER DETAIL
NO SCALE NO SCALE NO SCALE NO SCALE NO SCALE
FILL BOX WITH
DIRECT OR V-BELT FIBERGLASS BATT
REMOVABLE WATERTIGHT
"
MOTOR OUT OF ‘ L DRIVEN HOUSING INSULATION TOP. FASTEN WITH UNIT (YPIGAL
AIR STREAM FIBERGLASS INSULATION PLATED BOLTS. CONDENSER T
GLUED TO INSIDE DISCHARGE e e P IS
FAN WHEEL OF PIPING BOX ] AIR FLOW CONDENSING UNITS CONCRETE ——————=_"" ~ = =" % o o - - " FLOOR IN-FLOOR RADIANT FLOOR GRILLE
(SEE SCHEDULE) SLAB === 1=l == PANEL ASSEMBLY INTERNAL HEATING ELEMENT
SECURE TO CURB WITH SEAL WEATHER < — 16 GAUGE : ' BACKFILL === =] =] = HYDRONIC PIPING WITHIN
BIRDSCREEN %Lg/ﬁ'\éléﬁ_?ESRCREWS TIGHT AROUND 9 \ GALVANIZED STEEL / \ (VARIES) ] ‘ ‘ ‘ ] ‘ ‘ T ‘ ‘ ‘ T ‘ 7] ‘ ‘ ‘ 7 / ENCLOSURE
ALL AROUND ° FIPES — N\ PIPING BOX 18" CLEARALL S ’ e T T g T T T A |
— SIDES (TYPICAL e T I e T
INSULATE TO y: \ \/ CURB 3 7 ﬁ ( ) MINIMUM 2" ‘—ngmgw\ \// N MWQW@W i FLOOR
TOP OF CURB | / ROOF © 2 ] \) AS REQUIRED = CONDENSERAIRFLOW CONSOLIDATED FILL ][] ]| /7, N HDPE DUCT BOOT EXTENSION
: STRUCTURE Z AIR FLOW (TYPICAL) OVER TOP OF UNDER- [/ || \EIE]
W i : Z = i '% EESlJTh,'ET,\,E;DF;'?\,S[)HED’ GROUND HDPE DUCT ‘Mﬁmﬁ / ‘Mﬁmﬁ HDPE 90 DEG DUCT BOOT
| ————— . ~ , —| | |= —||I=
. i HDPE STRAIGHT ROUND DUCT
' : | ' SEAL INSULATION | L GASKETED TO CURB LAG BOLT \’QWQ\ {! ik ROUND HDPE DUCT
. ] MOTORIZED DAMPER AS SPECIFIED ROOF CURE =1 /|~  (SEE PLANS FOR SIZE)
PANEL T e FLASNGTO ' M e, \
ROD . e e} =l =
5 At GALVANIZED CONSOLIDATE FILL &= [ 113 Il HDPE MANUFACTURER'S
DAMPER N\ FLASHING AND AROUND UNDER- RN A GASKET & SEALANT AT ‘
AS SPECIFIED ——gee = i — COUNTER GROUND HDPE DUCT "gmgmgm% | émgmgmgw CONNECTION POINT \ STRAIGHT ROUND
: FLASHING (MAXIMUM SIZE OF U= Ll TRENCH BLOCK m HDPE DUCT
GRAVEL 3/4" OR LESS) \ﬁmﬁmﬁmﬁ\ \ \ﬁmﬁmﬁmﬁu
‘NI N ) N =TI = A=l
INSULATION ) T U il O
AS SPECIFIED VAR DT R BACKFILL 1" - 0" ﬁgﬁ%ﬁgﬁgﬁ@ﬁ@ﬁgﬁgﬁ@ﬁgﬁgﬁgﬁ \ TRENCH BLOCK
THAN OPENING. PIPING | ROOEING PER LIFT MAXIMUM ENENHETHETEN NN DRAIN TILE BY HDPE SADDLE REDUCER FOR DRAIN TILE BY
AS REQUIRED I =T T A==t STRAIGHT ROUND DUCT PLUMBING
TN === =1 PLUMBING CONTRAGTOR
DOUBLE WALL =TT CONTRACTOR
CONSTRUGTION — A A= = T T T NOTES:
IN DRIP PAN = CANT STRIP SEE ARCHITECTURAL

1. REFER TO HPDE UNDERGROUND DUCT TRENCH DETAIL AND SPECIFICATION FOR TRENCHING

AND BACKFILL REQUIREMENTS.
2. SEE FLOOR PLANS FOR HDPE DUCT SIZES.

HDPE UNDERGROUND DUCT WITH IN-FLOOR UNIT DETAIL

1 2 3 4 5 6 7 8 9 10
STRUCTURE
ALLOW FOR 1/8" EXPANSION XS&JL’\'ET "1"‘?
= B : BALANCING DAMPER
Sﬁgtggvi,\'}\éfgggf AP GAUGE WITH LOCKING QUADRANT INLET DIAMETER OF TAKE-OFF RECTANGULAR DUCT.
STRUGCTURE A MINIMUM OF WALL FITTING TO BE 2" LARGER THAN SEE PLAN FOR SIZE.
NON-RATED WALL B ; OR —— DUCT OUTLET CONNECTION. IF MAIN
1" AROUND ENTIRE OPENING. / FLEXIBLE DUCT, REFER CONICAL
N B INSULATION T0 SPECIFICATION FOR TAKEOEE DUCT SIZE WILL NOT PERMIT
¥ ALLOWABLE LENGTH THIS LARGE OF AN INLET SIZE,
LOAD RATED ] V DUCT OFFSET FROM CENTERLINE TG WORM DRIVE CLAMPS FABRICATE SPECIAL RECTANGULAR
FASTENERS LENGTH OF SLEEVE VARIES _al la BE HALF OF NECK DIAMETER OR DRAWBANDS AND TO ROUND FITTING THAT HAS
CAULK BETWEEN INSULATION PER MANUFACTURER. VERIFY XX elotclatetat e WO SO | | PR AR AR EIEEEIER | ey ADHESIVE 50% MORE INLET AREA THAN
DUCT AND WALL DUCTWORK WITH MANUFACTURER'S QUTLET
HANGER STRAPS OR RODS MOUNTING DETAILS. N SLEEVE, ==
BAND OF SAME VAX 14 GAUGE
STRAP b IN. [mm] IN. [mm] LBS. [kg] IN. [mm] pam 2N / PNEUMATIC FUSE, OR — CONNECTING
N 26 [650] ONE 1[25] x 22 GA STRAP_ | 260 [119] 144 [3600] FIRESTAT LINK. SEE 7 = ROD
50" [1250mm] & 36 [900] ONE 1[25] x 18 GA STRAP | 420 [190] 144 [3600] SPECIFICATION. — | ,>~\ COMBINATION DUCT SUPPORT L
& UNDER 50 [1250] ONE 1[25] x 16 GA STRAP | 700 [317] 144 [3600] FLEXIBLE CONDUIT SUPPLY DUCT
60 [1500] TWO 3/8 [10]@. RODS 1320 [598] 144 [3600] = T e FIRE/SMOKE ROUND/RECTANGULAR / \ — ADJUSTABLE VOLUME
84 [2100] TWO 1/2 [13] RODS 2500 [1133] | 144 [3600] OPERATOR/ACTUATOR ') DAMPER RIGID DUGT DAMPER WITH LOCK
HANGER RODS )=
— — LINKAGE ( '
NOTE: ) = 0
I| TABULATED DATA FROM SMACNA . - B = -v/ [ =
= ALLOWS FOR DUCT REINFORCING AND
PROVIDE ONE INSULATED MOUNTING <
INSULATION, BUT NO EXTERNAL LOAD
/ ACCESS PANEL (24"x24") ANGLE, 14 FLEXIBLE DUCT,
BAND FOR EVERY 48" WIDTH GAUGE REFER TO S
OF DUCT THROUGH WALL 7 SPECIFICATION FOR < < I
| ALLOWABLE
\J }
OVER 50 -+ 2l EY ] e LENGTH. \‘A\
[1250mm]@ | NOTES: DIFFUSER ——

10
NO SCALE NO SCALE NO SCALE NO SCALE NO SCALE
ENCLOSURE CABINET BY
A GENERAL CONTRACTOR
= DISPLACEMENT DIFFUSERS TO BE
FLUSH MOUNTED ON FACE OF
/ CASEWORK. DIFFUSER SHALL BE
FURNISHED BY MECHANICAL
CONTRACTOR, SEE DRAWINGS.
= |
FLOOR
= HDPE DUCT OFFSET
SADDLE BOOT
HDPE MANUFACTURER'S
SEALANT AT
CONNECTION POINT
m STRAIGHT ROUND HDPE DUCT
Os TRENCH BLOCK
DRAIN TILE BY
PLUMBING
CONTRACTOR
NOTES:
1. REFER TO HPDE UNDERGROUND DUCT TRENCH DETAIL AND SPECIFICATION FOR TRENCHING
AND BACKFILL REQUIREMENTS.
2. SEE PLANS FOR HDPE DUCT SIZES.
HDPE UNDERGROUND DUCT WITH DISPLACEMENT DIFFUSER DETAIL
NO SCALE
C ON SU LT ANT S AR CH ITE CT OF RE C ORD STAMP Drawing Title Phase Project Title Project Number
. VA #438-480
Office of MECHANICAL DETAILS c c NEW FRONT LOBBY AND SGA #201909
ARCHITECTURAL: STRUCTURAL: MEP: CIVIL: LANDSCAPE: AJE: CO nstru Ct|0n ON STRU TI ON PR| M ARY C ARE ADD |'|'| ON Building Number
Stone Group Architects HHE
ERA B {H 600 £ T et and Facilities DOCUMENTS 5
STRUCTURAL ENGINEERING DUNHARM . i i
Sioux Falls, SD 57103 M an agement Approved: Location Drawing Number
BWBR Ericksen Roed Associates  Dunham Asssociates, Inc. ~ EVS . CONFLUENCE 605-271-1144 SIOUX FALLS, SOUTH DAKOTA
380 St. Peter St 2550 University Ave W 50 South Sixth St 10025 Valley View Rd 524 N Main Ave
Suite 600 Suite 423-S Suite 1100 Suite 140 Suite 201 Issue Date Checked Drawn M 40 1
St. Paul, MN 55102 St. Paul, MN 55402 Minneapolis, MN 55402 Eden Prairie, MN 55344 Sioux Falls, SD 57104 US Department
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Revision# | Description Date: 0421950-002-00 of Veterans Affairs
VA FORM 08 - 6231 1 5 3 4 5 | 6 | - 8 9 10




three inches = one foot

one and one half inches = one foot

= one foot

oneinch

one foot

three quarters inch

one foot

one halfinch

one foot

three eighths inch

one foot

one quarterinch

one foot

one eighth inch

16

R

6/21/2022 9:04:21 AM

C:\Revit Projects\M - Lobby Central_R20_jasongottwalt5827.rvt

1 2 3 4 5 6 7 8 9 10
BALL VALVE
L HANGERROD
UNION
CALIBRATED ORIFICE FLOW MEASURING DEVICE
NSULATION (VAPOR (TYPICAL) BALANGING VALVE CONTROL VALVE (COMBINATION SHUT-OFF/BALANCING VALVE)
CALIBRATED
REQUIRED FOR LOW
TEMPERATURE PIPE) SZI_ZISEE \'\;'EAIL\'EA'- AIR ECCENTRIC REDUCER CONTROL VALVE
MANUAL AIR UALVE MANUAL ECCENTRIC REDUCER (TYPICAL)
PROVIDE HIGH VENT (TYPICAL) AQUASTAT AR VENT
COMPRESSIVE STRENGTH M N NG "
INSULATION (9 PSF MIN. RETURN M A
DENSITY) UNDER ———OHORS R HWR AQUASTAT
INSULATION SHIELD HWR ! %
INSULATION SHIELD (I e~ —— ECCENTRIC R | . UNIT HEATER
AT HANGER colL REDUCER s On
TYPE 1 SEE SEPCIICATIONS ADJUSTABLE CLEVIS HANGER e HOT WATER B T A—
TYPE 43 - SEE SPECIFICATIONS TEST PLUG 5 |
(TYPICAL) COIL BALL
PROVIDE INSULATION SHIELD 1/2" [15mm] DIA. c HWS | VALVE [[ :>
& INSERT FOR ALL PIPING M. HANGERRODS WITH ~ : N SL¢ IO ~—t | | — O
(8" [200mm] MIN.) 36" [900mm] MAX. C1N [ VA N gUppLy ¢ A Y% ' Q
‘:é i 1 é:' SPACING ON EACH & L
CHANNEL / v} \ < |
N \ VALYE D AP BUTTERFLY 3/4" HOSE END BALL __ UNION (TYPICAL)
L 1-5/8" [43mm] 12 GAUGE ( ) VALVE BALL VALVE VALVE AND CAP 3/4" HOSE END
_x[E CHANNEL OR 2'x2"x1/4" (TYPICAL) (TYPICAL) (TYPICAL) DRAIN VALVE STRAINER
=28 [50x50x6.4mm] ANGLE
= STRAINER o UNIT HEATER
SIDE VIEW TRAPEZE HANGER FOR UP VENT TUBING TO MANUAL AIR VENT ENCLOSURE NOTES:

PIPE HANGERS DETAIL

T0O 1000 LB. [453KG] UNIFORM LOAD

NOTES:

MAXIMUM PIPE/TUBING SUPPORT SPACING

N [ THRUA [ 1 (174742 2 [272] 3 [ 4 [ 5 | 6 | 8 |10 |12 | 14 [ 16 [ 18 | 20 | 24
NOM. SIZE mpmyj | THRU [20] | [25] | [32] | [40] | [50] | [65] | [75] |[100] |[125] |[150] | [200] |[250] |[300] |[350] | [400] |[450] | [500] | [600]
PPE k| 12100 21001 r2dbor 2o 130801 340013 FB0n 141 14980y (53601 (58801 6780 B8 78501 18360y 1e880q 197001 19250y
TUBING (T, aoby 1oy 121001 redboy ooy | 2700y 130001 [3760) sl I R R

NOTE: FOR TRAPEZE HANGER TAKE SPACING OF SMALLEST SIZE ON TRAPEZE.

NO SCALE

1. PIPE COILS COUNTER-FLOW TO AIR FLOW. LE. HEATING WATER SUPPLY
CONNECTION IS ON THE DISCHARGE SIDE OF THE COIL.

2. LOCATE UNIONS TO ALLOW FOR COIL REMOVAL.

3. REDUCE TO CALIBRATED ORIFICE BALANCING VALVE AS REQUIRED.

NO SCALE

@ REHEAT COIL PIPING DETAIL (2-WAY VALVE)

LEVEL WITH BOTTOM OF COVER

UNION

NOTES: (TYPICAL)

1. REFER TO SPECIFICATIONS FOR AQUASTAT AND CONTROL
VALVE REQUIREMENTS.

@ HOT WATER CABINET UNIT HEATER PIPING DETAIL (2-WAY VALVE)
NO SCALE

1. PIPING DETAIL IS THE SAME FOR VERTICAL UNIT HEATER.

@ HOT WATER HORIZONTAL UNIT HEATER PIPING DETAIL (2-WAY VALVE)
NO SCALE

STRAINER (TYPICAL) ‘\/

MANUAL AIR VENT (TYPICAL)
CONTROL VALVE

(TYPICAL)
N\ M

BIRDSCREEN
ALL AROUND

INTAKE OR

RELIEF HOOD

—— SECURE TO CURB
WITH GALVANIZED
SCREWS 18" O.C. ALL
SIDES

ROUND INLET DUCT SAME SIZE
AS INLET TO VAV BOX. MINIMUM
STRAIGHT DUCT LENGTH OF 3'-0"

/ 1/4" MESH BIRDSCREEN

Ny
S

CONDENSATE DRAIN

OR GAS PIPE \

/— PIPE STRAP

HWS HWR MINIMUM 18" OR3TIMES THE DIAMETERFOR | | o e ="
— |I-q— RADIATION ELEMENT -I| FOR RELIEF DUCTSBIGGERTHAN 12'DIA. | | N
BALL VALVE :SIL%TLVAVI)ERK HOOD PIPE DRAIN LINE FROM = EXHAUST FAN
TYPICAL 70 TOP OF CURB : — MINIMUM 36" CONCENTRIC REDUCER FAN VOLUTE TO ()
( ) | 19" FOR INTAKE NEAREST ROOF DRAIN -
SINGLE ELEMENT : TN HOOD MEDIUM PRESSURE METAL JDl
UNION ECCENTRIC REDUCER = : W~ ?R%CJNDSEER%L\'?‘ELS)’ FOR SIZE _——— VIBRATION
(TYPICAL) \ (TYPCAY) g : ISOLATORS CURB PER AA'a  UNISTRUTOR
HWR : CURB P | | L ARCHITECTURAL B EQUAL
||'V RADIATION ELEMENT —7—|| | — . | REQUIREMENTS
: : M A | NEOPRENE GASKET
<
X : SIDE VIEW
HWS CALIBRATED ORIFICE : | 18" MINIMUM ,E,L\J,"EL,'D'}'A‘EE{Q’,'EZRES?%%TG r 3/8" LAG BOLT
| | | BALANCING VALVE —EIIIIIIOTT N\ MINIMUM. PROVIDE
>KL|'(5'|+TH I~ RADIATION ELEMENT [—p>— (TYPICAL) ACCESS DAMPER AS SPECIFIED MINIMUM. PROVIDE -
PANEL ——
N | LENGTH IF DUCT IS NOTES:
DOUBLE ELEMENT - SINGLE PASS KEY NOTES. LONGER THAN 4'-0". T
M — — — 1. SOLDER ALL DUCT JOINTS
HWS B ﬁ—l @ HEATING COIL PIPING AND VALVES SHALL BE ACCESSIBLE AND LOCATED CLEAR WATERTIGHT.
- | F——<q—] RADIATION ELEMENT _Il DOUBLE WALL OF THE ACCESS AREAS REQUIRED FOR THE DAMPER AND AIR FLOW CONTROLS.
CONSTRUGTION 2. DISCHARGE ARRANGEMENT
IN DRIP PAN (| 2> DAMPER AND AIR FLOW CONTROLS SHALL BE ACCESSIBLE FOR ADJUSTMENT AND SHEET METAL MAY VARY. SEE SCHEDULE.
HWR =+ DEEP WATERTIGHT DRIP PAN MAINTENANCE. PIPING, DUCTWORK, CONDUIT, MAIN CEILING GRIDS, ETC., SHALL FLASH AND
%S_KS.HOH | I—% | | : NOT BE LOCATED IN THE CLEAR AREA INDICATED.
| RADIATION ELEMENT A 3/4" DRAIN 6" WIDER THAN ROOF OPENING COUNTERFLASH —
VALVE |
NOTES. DOUBLE ELEMENT - DOUBLE PASS ROUTE TO / F—] A\ / \\
E— FLOOR DRAIN (M \,\‘\ \S— MOTORIZED DAMPER FRONT VIEW
1. ALL VALVES AND FITTINGS TO BE CONCEALED UNDER BELOW CURB -
RADIATION COVER OR ABOVE CEILING WHERE NOTED. WITH CONNECTING WITHOUT CONNECTING
DUCTWORK DUCTWORK
HOT WATER RADIATION PIPING DETAIL INTAKE OR RELIEF HOOD DETAIL TERMINAL UNIT INSTALLATION DETAIL UTILITY SET EXHAUST FAN ROOF MOUNTING g\ PIPE ROOF SUPPORT DETAIL
NO SCALE 12" = 1 I_O" 12" = 1 I_O" 12" = 1 I_O" 1 2" = 1'_0"
CONSULTANTS ARCHITECT OF RECORD Prawing Tite Phase Project i Project Number
STAMP 1 VA #438-480
Office of MECHANICAL DETAILS NEW FRONT LOBBY AND SGA #201909
AE: " - CONSTRUCTION o
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three inches = one foot

one and one half inches = one foot

= one foot

oneinch
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1 | 2 | 3 4 5 6 | 7 | 8 9 10
VARIABLE AIR VOLUME BOX SCHEDULE - HEATING WATER GRILLES, REGISTERS, AND DIFFUSERS SCHEDULE
MECHANICAL (233600) MECHANICAL (233713)
INLET HEATING COIL EQUIPMENT MECHANICAL
EQUIPMENT SIZE MAXIMUM MINIMUM MAXIMUM APD | HEATING | EAT | LAT |CAPACITY!| EWT | LWT MAXIMUM COIL MODEL TAG APPLICATION MOUNTING TYPE DESCRIPTION MATERIAL ACCESSORIES FINISH MANUFACTURER | MODEL NUMBER NOTES
TAG UNIT SERVED | (IN) CFM CFM (INW.C)) CFM (F) (F) (MBH) (F) (F) GPM GLYCOL TYPE GLYCOL % | WPD (FT) ROWS | MANUFACTURER NUMBER MECHANICAL NOTES A SUPPLY CEILING SQUARE 3-CONE DIFFUSER ALUMINUM - WHITE TITUS TMS-AA 1,3,6
VAV 46-01 AHU 47 10 800 400 0.35 400 55 95 17 .4 180 | 160 1.7 PROPYLENE 40% 45 2 TITUS \ DESV 1,2,3,4,5 B SUPPLY SURFACE DOUBLE DEFLECTION GRILLE ALUMINUM - WHITE TITUS 300FL 1,2,4,6
_ C RETURN CEILING LAY-IN RETURN GRILLE ALUMINUM - WHITE TITUS 50F 1,2,3,6
MECHANICAL NOTES: D RETURN SURFACE HEAVY DUTY 0 DEGREE DEFLECTION GRILLE STEEL FIELD PAINTED BY G.C. FACTORY PRIMED TITUS 30RL 1,4,5,6
L BB A B N BT S O B e P O e A L O RO AR FL ACRENT, SPLE METAL PLATES SECURED WITH SCREWS IS NOT ACCERTABLE: S| EXPAUST | SURFAGE | SINGLEDEFLECTION GRILE WITH PLENUMCONNECTION | ALUMINUM __ FIELD FABRICATED PLENUM, PAINT INTERIORBLACK ___WHITE
3. VAV BOX REHEAT COILS MAY BE PROVIDED WITH PREPIPED VALVE KITS AS LONG AS THEY HAVE ALL COMPONENTS SHOWN IN PIPING DETAILS. COMBINATION BALANCING/CHECK VALVES MAY NOT BE USED FOR ISOLATION VALVE FUNCTION. F SUPPLY SURFACE 2 FT LINEAR FLOWBAR WITH 2" SLOT ALUMINUM FBPI - FACTORY PLENUM, BORDER TYPE 77 FACTORY PRIMED TITUS FL-20 1,3,5,6
4. VERIFY SERVICE ACCESSIBILITY TO EACH VAV CONTROLLER AND VALVE ASSEMBLY. CONFIRM APPROXIMATELY 36" CLEARANCE IS PROVIDED FOR EACH VAV BOX. ALERT ENGINEER IF THERE ARE LOCATIONS WHERE THAT CANNOT BE ACCOMPLISHED. G SUPPLY SURFACE 16"X24" - DISPLACEMENT DIFFUSER (WALL MOUNT) ALUMINUM HEAVY DUTY 16 GAUGE PREFORATED FACE WHITE TITUS DVIR 7,8,11
5. MANUFACTURER TO CALCULATE DERATED HEAT TRANSFER DUE TO 40% PROYLENE GYLCOL SOLUTION UTILIZED. H SUPPLY RECESSED 36"X24" - DISPLACEMENT DIFFUSER (FLUSH MOUNT) ALUMINUM HEAVY DUTY 16 GAUGE PREFORATED FACE WHITE TITUS DVR1 7,9,11
J SUPPLY FLOOR MOUNT 36"X24" - CORNER MOUNT DISPLACEMENT DIFFUSER ALUMINUM SPECIAL ORDER BOTTOM CONNECTION WHITE TITUS DVC1 10
K SUPPLY SURFACE DOUBLE DEFLECTION GRILLE ALUMINUM AG-15 OPPOSED BLADE DAMPER FACTORY PRIMED TITUS 300RL 45

REHEAT COIL SCHEDULE - HEATING WATER

MECHANICAL (238216)

MECHANICAL NOTES:

OCRINOORWN =

REFER TO REFLECTED CEILING PLANS FOR CEILING TYPE/MOUNTING REQUIREMENTS. MECHANICAL CONTRACTOR SHALL COORDINATE BORDER TYPE REQUIRED WITH CEILING GRID SYSTEM AS DOCUMENTED IN ARCHITECTURAL PLANS AND SPECIFICATIONS.
PROVIDE FIELD FABRICATED PLENUM BOX WITH INTERIOR PAINTED FLAT BLACK FOR CONNECTION. REFER TO DRAWINGS FOR NECK SIZE.

REFER TO DRAWINGS FOR NECK SIZE. PROVIDE FULL SIZED BUTTERFLY BALANCING DAMPER AT TAKE-OFF FROM DUCT FOR INDIVIDUAL BALANCING.
REFER TO DRAWINGS FOR GRILLE SIZE. PROVIDE OPPOSED BLADE BALANCING DAMPER POSITIONED UPSTREAM IN DUCT A MINIMUM OF 2 TRANSITIONS FOR SOUND ABATEMENT PURPOSES.
PROVIDE IN A FACTORY PRIMED FINISH TO BE PAINTED ON SITE WITH SAME COLOR PAINT AS WALL SURFACE FINISH. COORDINATE WITH GENERAL CONTRACTOR.
BALANCE ALL DIFFUSERS AND GRILLES AT TAKE-OFF DAMPERS. PROVIDE DAMPERS AT TAKE-OFF FOR EVERY GRD INDICATED EVEN IF NOT DIRECTLY SHOWN ON PLANS, DRAWINGS WILL TYPICALLY SHOW RECOMMENDED LOCATIONS FOR THOSE DAMPERS.
PROVIDE EACH DIFFUSER WITH A SECOND PERFORATED FACE PLATE FOR FUTURE REPLACEMENT IN DAMAGED. BOTH FACE PLATES TO BE HEAVY DUTY 16 GAUGE CONSTRUCTION.
REFER TO ARCHITECTURAL AND MECHANICAL DETAILS FOR INSTALLATION BETWEEN STANDARD STUD FRAMING AT 16" O.C. INSULATE DUCT RISERS PRIOR TO SECURING INTO PLACE.
. REFER TO ARCHITECTURAL CASEWORK DETAILS FOR MOUNTING OF DISPLACEMENT DIFFUSER PANEL FLUSH WITHIN FRAMED CASEWORK OPENINGS PROVIDED. COORDINATE WITH CASEWORK SUPPLIER

ColL AR WATER 10. PROVIDE FLOOR MOUNTED CORNER DIFFUSER WITH SPECIAL ORDER BOTTOM CONNECTION TO TIE INTO HDPE DUCTWORK FROM BELOW FLOOR. INCLUDE STAND TO HOLD UNIT SLIGHTLY ABOVE FLOOR FOR FINAL CONNECTION.
DUCT 11. PROVIDE PERFORATED FACE OF DISPLACEMENT DIFFUSER IN A CUSTOM COLOR SELECTED BY ARCHITECT. COORDINATE FINISH/COLOR (RAL CODE) WITH ARCHITEECT AND PROVIDE A 6"X6" METAL SAMPLE FOR REVIEW AND APPROVAL.
EQUIPMENT DUCT HEIGHT EWT | LWT GLYCOL CAPACITY
TAG UNIT SERVED AREA SERVED CFM | WIDTH (IN) (IN) ROWS EAT (F) | LAT(F) | APD(NW.C) | (F) (F) GPM GLYCOL TYPE % WPD (FT) (MBH) MECHANICAL NOTES
RHC 46-1 AHU 46 CLINIC WAITING 4160 24 24 4 55 95 0.5 180 | 160 18.1 PROPYLENE 40% 5.0 180.5 1,2,3,4
RHC 46-2 AHU 46 LOBBY CORRIDOR S 3360 24 24 4 55 95 0.5 180 | 160 14.6 PROPYLENE 40% 5.0 145.8 1,2,3,4 EXPANSION TANK SCHEDULE
RHC 46-3 AHU 46 LOBBY WAITING N 1200 14 14 2 55 95 0.5 180 | 160 5.2 PROPYLENE 40% 5.0 52.1 1,2,3,4
RHC 46-5 AHU 46 LOBBY RESTROOMS 550 12 12 2 55 95 0.5 180 | 160 2.4 PROPYLENE 40% 5.0 23.9 1,2,3,4 MECHANICAL (232113) T
RHC 46-6 AHU 46 WEST CORRIDOR 400 14 14 2 55 95 0.5 180 | 160 1.7 PROPYLENE 40% 5.0 17.4 1,2,3,4 EQUIPMENT VSﬁURﬁE AC\%ELTmAA'\EICE PPRFEECSHSAURRGEE CEARS';IJYILII:ED DIAMETER | HEIGHT MODEL MECHANICAL
Egg 3:'72 QEB jg wgg 8;'2:252 ggg 18 18 2 55 35 8'5 128 128 1 2 iiggtggg jgz/" 5-8 1;-2 1223 TAG APPLICATION TYPE (GAL) (GAL) (PSIG) (YES/NO) (IN) (IN) MANUFACTURER NUMBER NOTES
AL 46'70 AL AC P - = - : 55 95 0'5 o = e e % 5'0 22 22 ET5.01 | HEATING WATER | DIAPHRAGM 159 56 15 YES 30" 605" BELL & GOSSETT D-260V 12
il 55 5 & ' o S. : 2.3, ET 5-02 SNOWMELT | DIAPHRAGM 77 34 15 YES 24" 48.75" BELL & GOSSETT D-144V 12
RHC 46-7D AHU 46 WEST OFFICES 330 10 10 2 55 95 0.5 180 | 160 1.4 PROPYLENE 40% 5.0 14.3 1,2,3,4
RHC 46-8A AHU 46 EAST OFFICES 470 12 12 2 55 95 0.5 180 | 160 2.0 PROPYLENE 40% 5.0 20.4 1,2,3,4 MECHANICAL NOTES:
RHC 46-8B AHU 46 EAST OFFICES 470 12 12 2 55 95 0.5 180 160 2.0 PROPYLENE 40% 5.0 20.4 12,34 1. PROVIDE EITHER A CONCRETE EQUIPMENT PAD, OR METHOD OF SUPPORT FROM STRUCTURE. SMALLER TANKS MAY GET MOUNTED TO WALL WITH VA APPROVAL.
RHC 46-8C AHU 46 EAST OFFICES 470 12 12 2 55 95 05 180 | 160 2.0 PROPYLENE 40% 5.0 204 1234 2. INCLUDE AN AUTOMATIC AIR VENT PIPED TO NEAREST FLOOR DRAIN. REFER TO PIPING DIAGRAM ON DRAWING M300.
RHC 46-8D AHU 46 EAST OFFICES 480 12 12 2 55 95 0.5 180 | 160 2.1 PROPYLENE 40% 5.0 20.8 1,2,3,4
RHC 46-8E AHU 46 LOBBY WAITING S 1200 16 16 2 55 95 0.5 180 | 160 5.2 PROPYLENE 40% 5.0 52.1 1,2,3,4
RHC 46-8F AHU 46 LOBBY VESTIBULE 1050 14 14 2 55 95 0.5 180 | 160 46 PROPYLENE 40% 5.0 456 1,2,3,4
RHC 46-9 AHU 46 CLINIC WAITING 1620 18 18 2 55 95 0.5 180 160 7.0 PROPYLENE 40% 5.0 70.3 1234 AIR SEP ARATOR SCH EDU LE
MECHANICAL NOTES: MECHANICAL (232113)
L D D S e O T PO RSN SER AT, SMPLE METAL PLATES SECURED WITH SOREM 15 0T ACOEP AL AT COmECTon
3. MANUFACTURER TO CALCULATE DERATED HEAT TRANSFER DUE TO 40% PROYLENE GYLCOL SOLUTION UTILIZED. ' TAG APPLICATION GPM SIZE (IN) WPD (FT) (YESINO) MANUFACTURER MODEL NUMBER MECHANICAL NOTES
4. TRANSITION TO DUCT SIZES SHOWN ON EITHER SIDE OF COIL. ALL COILS SHALL BE A MINIMUM OF 2 ROWS AND TIGHTLY SEALED AROUND CONNECTION POINTS. AS 5-01 HEATING WATER 400 6 <4 YES BELL & GOSSETT R-6 1,2
AS 5-02 SNOWMELT 180 4" <4’ YES BELL & GOSSETT R-4 1,2,3
MECHANICAL NOTES:
1. REFER TO FLOW DIAGRAM ON DRAWING M300 FOR MOUNTING LOCATION. INCLUDE ALL OTHER PIPING COMPONENTS INDICATED.
SHELL AND TUBE STEAM-TO-WATER HEAT EXCHANGER SCHEDULE 2. PROVIDE BLOWDOWN VALVE AND THREADED END/CAP FOR HOSE CONNECTION. CONTRACTOR TO CLEAN ALL STRAINER PRIOR TO OCCUPANCY.
3. UNDER ACCEPTANCE OF DEDUCT ALTERNATE #5 THIS AIR SEPARATOR CAN BE REDUCED IN SIZE TO A B&G MODEL R-3.
MECHANICAL (235700)
TUBE SHELL
MINIMUM INLET STEAM STEAM
EQUIPMENT EWT | LWT VELOCITY | NUMBEROF | SURFACE WPD GLYCOL| PRESSURE | CAPACITY | LENGTH | CAPACITY MECHANICAL AIR VALVE SCHEDULE
TAG APPLICATION (F) (F) GPM (FPS) PASSES | AREA (SQFT)| (FT) |GLYCOLTYPE| % (PSIG) (LBS/HR) (FT) (MBH) MANUFACTURER MODEL NUMBER NOTES MECHANICAL (233600)
- ' 0, U - -
HEX 5-01A | HEATING WATER | 160 | 180 200 5.05 2 58.4 1.1' PROPYLENE 400/o 15 2150 4.5' 2,000 BELL & GOSSETT SU-104-2 1,2,3 = SUPVENT N SONTROE T Ao T o AR PRESSURE
HEX 5018 | HEATINGWATER | 160 | 180 200 2.05 2 o84 11 | PROPYLENE | 40% 15 2150 45 2,000 BELL & GOSSETT SU-104-2 1,23 TAG | APPLICATION AREA SERVED SIZE TYPE CFM CFM DROP (INW.C.) COATING MANUFACTURER | MODEL NUMBER | MECHANICAL NOTES
MECHANICAL NOTES: AV 46-1a SUPPLY CLINIC WAITING 14 2 2080 2080 NOTE #1 UNCOATED ALUMINUM PHOENIX CSVA214M-A 1,2,3,4,5
1. PROVIDE MOUNTING FRAME FOR DUAL HEAT EXCHANGERS TO BE MOUNTED SIDE-BY-SIDE. HEAT EXCHANGERS ARE REDUNDANT AND SHOULD BE ABLE TO EASILY ISOLATE EITHER SIDE. AV 46-1b SUPPLY CLINIC WAITING 14 2 2160 2160 NOTE #1 UNCOATED ALUMINUM PHOENIX included in above 123,45
2. REFER TO DRAWING M300 FOR ALL REQUIRED PIPING COMPONENTS. SEE 3D ISOLMETRIC FOR GENERAL LAYOUT WITHIN MECHANICAL ROOM. AV 46-2a SUPPLY LOBBY CORRIDOR S 14 1 1680 840 NOTE #1 UNCOATED ALUMINUM PHOENIX BSVA214M-A 1,2,3,4,5
3. REFER TO SEQUENCE OF OPERATION FOR CONTROLLING OF HEAT EXCHANGERS TO ALTERNATE OPERATION ON A TRADITIONAL LED/LAG CONTROL STRATEGY. AV 46-2b SUPPLY LOBBY CORRIDOR S 14 1 1680 840 NOTE #1 UNCOATED ALUMINUM PHOENIX included in above 1,2,3,4,5
AV 46-3 SUPPLY LOBBY WAITING N 12 2 1000 500 NOTE #1 UNCOATED ALUMINUM PHOENIX CSVA110M-A 1,2,3,4,5
AV 46-5 SUPPLY LOBBY RESTROOMS 8 1A 550 280 NOTE #1 UNCOATED ALUMINUM PHOENIX BSVA108M-A 1,2,3,4,5
AV 46-6 SUPPLY WEST BACK CORRIDOR 8 1A 400 200 NOTE #1 UNCOATED ALUMINUM PHOENIX BSVA114M-A 1,2,3,4,5
BRAZED PLATE WATER-TO-WATER HEAT EXCHANGER SCHEDULE AV 46-7 SUPPLY WEST OFFICES 12 2 1200 1200 NOTE #1 UNCOATED ALUMINUM PHOENIX CSVAT12M-A 1,2,3,4,5
AV 46-8a SUPPLY EAST OFFICES 14 2 1850 1850 NOTE #1 UNCOATED ALUMINUM PHOENIX CSVA214M-A 1,2,3,4,5
MECHANICAL (235700) AV 46-8b SUPPLY EAST OFFICES 14 2 1850 1850 NOTE #1 UNCOATED ALUMINUM PHOENIX included in above 1,2,3,4,5
COLD SIDE HOT SIDE AV 46-9 SUPPLY CLINIC WAITING / SECURITY 14 2 1620 1620 NOTE #1 UNCOATED ALUMINUM PHOENIX CSVA-114M-A 1,2,3,4,5
EQUIPMENT EWT | LWT WPD GLYCOL | EWT | LWT WPD GLYCOL | CAPACITY MECHANICAL NOTES:
TAG APPLICATION (F) (F) GPM (FT) | GLYCOL TYPE % (F) (F) GPM (FT) | GLYCOL TYPE % (MBH) MANUFACTURER MODEL NUMBER MECHANICAL NOTES '
HEX 5-02A NOWMELT 1 <25' | PROPYLENE P 1 1 12 <20' | PROPYLENE | 40° 1,2 BELL ETT 192 1. MEDIUM PRESSURE AIR VALVES SHALL HAVE CERTIFIED AIRFLOW AT PRESSURE DROP OF NO MORE THAN 0.6" W.C. ACTUAL PRESSURE DROP WILL VARY BASED ON DISTANCE TO AREA(S) SERVED.
5-0 SNO 80 0 80 5, © 50f’ 80 60 0 0, © Of’ ,200 & GOSS 12,3 2. MANUFACTURER TO PROVIDE CALIBRATED AIRFLOW CHARTS AT EACH DAMPER POSITION. INCLUDE CONTROLLER TO ALLOW INTEGRATION INTO BUILDING AUTOMATION.
HEX 5-02B SNOWMELT 80 110 80 <25 | PROPYLENE 50% 180 | 160 120 <20 PROPYLENE | 40% 1,200 BELL & GOSSETT 1,234 3. INCLUDE INSULATION BLOCKS AND COVERING INSTALLED AT THE FACTORY. INSULATION CONTRACTOR TO JOIN WITH DUCT INSULATION AS REQUIRED.
MECHANICAL NOTES:
1. PROVIDE A MOUNTING STAND FABRICATED WITH UNISTRUT TO SUPPORT AND ELEVATE HEAT EXCHANGER TO A SERVICABLE HEIGHT.
5 REFER TO SFQUENCE OF GPERATION FOR ADDITIONAL SENSORS AND CONTROLLERS NECESSARY FOR FULLY OPERATIONAL SNGWMELT SYSTEM
4. DO NOT PROVIDE THE SECOND HEAT EXCHANGER (HEX 5-02B) UNDER ACCEPTANCE OF DEDUCT ALTERNATE #5. ' |_O UVER SCH EDU LE - EXTERI OR WALL
MECHANICAL (233723)
LOUVER SIZE
FINNED TUBE RADIATION SCH EDULE _ HEATING WATER EQUIPMENT WIDTH VELOCITY MAXIMUM APD MECHANICAL
TAG APPLICATION TYPE (IN)  |HEIGHT (IN)| CFM (FPM) (INW.C.) ACCESSORIES MANUFACTURER MODEL NUMBER NOTES
MECHANICAL (238233) LV 01 RELIEF AIR DRAINABLE BLADE 107 26 35,000 | 495 (total area) 0.20" BIRDSCREEN AND FLANGE GREENHECK EHM-601 1,2,3,4,5
CAPACITY MECHANICAL NOTES:
EQUIPMENT NUMBER OF FIN SIZE PIPE PIPE SIZE | ENCLOSURE | ENCLOSURE | EATDB | EWT | LWT GLYCOL | PER LINEAR MODEL MECHANICAL 1. LOUVER SHALL BE PROVIDED IN TWO(2) SECTIONS TO BE SECURED TOGETHER WITH A HIUDDEN MULLION SUPPORT. VERIFY FULL WIDTH FIT BETWEEN PRECAST PANELS. SEE BASIS-OF-DESIGN MODEL FOR DETAILS
0, . . . - - .
TAG TYPE ROWS (NxIN) | FINS/FT | FINMATERIAL | MATERIAL (IN) GAUGE | HEIGHT(N) | (F) (F) | (F) |GLYCOLTYPE| % FT(BTUH) | MANUFACTURER | NUMBER NOTES 2. INCLUDE A FLANGE ON LOUBVER HEADER AND SIDE TO GOMCEAL ANY ROUGH EDGES OF EXTERIOR WALL OPENING. FLANGE SHALL HAVE SAME FACTORY FINISH AS LOUVER.
e | e oo | o | | o o e o | o | e | e | R T e B TR, D e P S O KA AL IO AL AN o S
- n _ n n _ " 0, - . . .
FTR 02 PEDESTAL 2 14 X308 20 ALUMINUM COPPER 34 16 10-34 0 180 | 160 | PROPYLENE | 40% 1375 STERLING JVB-2PM 123 5. PROVIDE LOUVER WITH AAMA 2605 COATING CONSISTING OF R 2-COAT OF 70% KYNAR (PVDF) ON ALL PARTS. CONFIRM CUSTOM COLOR SELECTION BY PROVIDING 6"X6" METAL SAMPLE TO ARCHITECT.
MECHANICAL NOTES:
L B Y O O O AN T NG W RSSTRUE Y TO PONT OF ORIGH. SEE DRANNGS
3. TYPE FTR-02 RADIATION IS SAME AS ABOVE EXCEPT PROVIDED WITHOUT A STAMPED METAL COVER. ' GRAVITY INTAKE HOOD SCHEDULE
MECHANICAL (233723)
CURB SIZE
EQUIPMENT WIDTH VELOCITY | MAXIMUM APD MECHANICAL
TAG APPLICATION TYPE (IN)  |HEIGHT (IN)] CFM (FPM) (INW.C)) ACCESSORIES MANUFACTURER MODEL NUMBER NOTES
GIH 01 OUTDOOR AIR INTAKE | LOUVERED 96" 60" 35,000 875 0.1" SEE NOTES GREENHECK WIH 1,2,3,4,5
MECHANICAL NOTES:
1. PROVIDE WITH EXTRA HIGH 12" EXTENSION ABOVE TOP OF STANDARD CURB (FACTORY OPTION).
2. PROVIDE WITH ROOF CURB FROM MANUFACTURER. ROOF CURB TO BE A MINIMUM 18" HIGH FOR SNOW DRIFTING (PLUS 12" EXTENSION OPTION NOTED IN [TEM #1 ABOVE).
3. INCLUDE A 1/2" X 1/2" STAINLESS STEEL BIRDSCREEN SECURED TO BACK SIDE OF ALL LOUVERED OPENINGS.
4. INSTALL A DRIP PAN SECTION UNDER INTAKE HOOD TO CAPTURE MOST RAIN AND SNOW INFILTRATION. PROVIDE WITH 1" COPPER DRAIN PIPING ROUTED TO NEAREST FLOOR DRAIN.
5. PROVIDE LOUVERS WITH A THERMOSETTING POLYESTER URETHANCE (PERMATECTOR) COATING ON ALL PARTS EXPOSED TO WEATHER. CONFIRM CUSTOM COLOR SELECTION WITH ARCHITECT.
MECHANICAL (232223)
PUMP
STEAM MOTIVE  [INSTALLAT PUMPING
PRESSURE PRESSURE | ION HEAD | BACK PRESSURE CAPACITY MECHANICAL
EQUIPMENT TAG APPLICATION TYPE (PSIG) MOTIVE TYPE (PSIG) (INCHES) (PSIG) (LBS/HR) MANUFACTURER MODEL NUMBER NOTES
SCP 5-01 CONDENSATE PRESSURE DRIVEN 15 STEAM 125 12" 25 PS| 13,000 ARMSTRONG PT-312 1,2
GENERAL MECHANICAL NOTES:
A. REFER TO ELECTRICAL SECTION BELOW FOR CALCULATED SHORT-CIRCUIT CURRENT AT EQUIPMENT.
MECHANICAL NOTES:
1. EXTEND 2" HIGH PRESSURE STEAM PIPING FOR MOTIVE AND REDUCE TO 3/4" CONNECTION JUST PRIOR TO CONDENSATE PUMP CONNECT, SEE PIPING DIAGRAMS.
2. INSTALL ON A 4" HIGH CONCRETE EQUIPMENT PAD WITH NEARBY ACCESS TO FLOOR DRAIN. INCLUDE DRAIN WITH GATE VALVE TO DUMP CONDENSATE DURING A PUMP FAILURE.
MECHANICAL (232216)
TANK SIZE STEAM
EQUIPMENT DISCHARGE STEAM CAPACITY
TAG APPLICATION PRESSURE (PSIG) DIAMETER (IN) | HEIGHT (IN) (LBS/HR) ACCESSORIES MANUFACTURER MODEL NUMBER MECHANICAL NOTES
FT 5-01 LOW PRESSURE 15 8 40 10,000 100AICF8 F&T TRAP ARMSTRONG VAFT-12 1,2,3
MECHANICAL NOTES:
1. CUSTOM DRILL/TAP MULTIPLE CONNECTIONS INTO FLASH TANK FOR HIGH PRESSURE DRIPS, MAIN CONDENSATE RETURN, AND END OF LINE TRAPS ON LOW PRESSURE SYSTEM.
2. INCLUDE A BACKPRESSURE REGULATOR FORCONNECTION TO VENT TO THE EXTERIOR OF BUILDING THROUGH ROOF.
3. PROVIDE RELIEF VALVE AND ALL OTHER PIPING COMPONENTS SHOWN ON FLOW DIAGRAM WITHIN DRAWING M300.
Drawing Title Phase Project Title Project Number
MECHANICAL SCHEDULES CONSTRUCTION SGA #201909
ARCHITECTURAL: STRUCTURAL: MEP: CIVIL: LANDSCAPE: AJE: ConStru Ct|0n PRIMARY CARE ADDITION Building Number
Stone Group Architects d HHE DOC U M E NTS 5
=== Hl V 600 E 7th Street and Facilities _ _
STRUCTURAL ENGINEERING DUNHAM Si M anageme nt Approved: Location Drawing Number
ioux Falls, SD 57103 g
BWBR Ericksen Roed Associates  Dunham Asssociates, Inc. ~ EVS CONFLUENCE 605-271-1144 SIOUX FALLS, SOUTH DAKOTA
380 St. Peter St 2550 University Ave W 50 South Sixth St 10025 Valley View Rd 524 N Main Ave mel 1=
Suite 600 Suite 423-S Suite 1100 Suite 140 Suite 201 Issue Date Checked Drawn M 500
St. Paul, MN 55102 St. Paul, MN 55402 Minneapolis, MN 55402 Eden Prairie, MN 55344 Sioux Falls, SD 57104 US Department
— — - Phone: 651-222-3701 Phone: 651-251-7570 Phone: 612-465-7550 Phone: 952-646-0236 Phone: 605-339-1205 . 06/22/2022 JRG TNH
Revision# | Description Date: 0421950-002-00 of Veterans Affairs
VA FORM 08 - 6231
1 2 3 4 5 6 | 7 8 9 10




three inches = one foot

one and one half inches = one foot

= one foot

one inch

one foot

three quarters inch

one foot

one halfinch

one foot

three eighths inch

one foot

one quarterinch

one foot

one eighth inch

16

R

6/21/2022 9:07:34 AM

C:\Revit Projects\M - Lobby Central_R20_jasongottwalt5827.rvt

AIR HANDLING UNIT - SUPPLY FAN SCHEDULE

MECHANICAL (233416)

ELECTRICAL NOTES:

A. WHEN THE CONTROLLER TYPE IS A VFD OR MAGNETIC STARTER, REFER TO THE VARIABLE FREQUENCY DRIVE CONTROLLER
SCHEDULE OR THE MAGNETIC STARTER SCHEDULE FOR MORE INFORMATION.

B. MECHANICAL EQUIPMENT AND CORRESPONDING ELECTRICAL DISCONNECTS/CONTROLLERS SHALL HAVE A STANDARD SHORT-CIRCUIT
CURRENT RATING HIGHER THAN THE CALCULATED VALUE SHOWN IN THIS SCHEDULE, DETAILED BY THE “CALCULATED AFC” COLUMN.

VFD - VARIABLE FREQUENCY MOTOR CONTROLLER
MMS - MANUAL MOTOR STARTER (WITH OVERLOADS)

CP - CONTROL PANEL

;. 'EF\?PTSA(E_%?:RF%IEIJ%TI:EAIIEV)%TENSION OF POWER FROM AIR HANDLING UNIT ELECTRICAL ENCLOSURE TO INDIVIDUAL SUPPLY FANS. PROVIDE SEPERATE CONTROL, OVERCURRENT PROTECTION AND CONNECTION TO INDIVIDUAL FANS.

EQUIPMENT NUMBER OF TOTAL SP WHEEL VFD DRIVE TYPE
TAG AHU SERVED FANS TYPE CFM PER FAN | TOTAL CFM (DESIGN/ACTUAL) | ESP (NW.C.) | (INW.C.) | DIAMETER (IN) | (YES/NO) | FAN RPM BHP (BELT/DIRECT)| MANUFACTURER | MODEL NUMBER MECHANICAL NOTES
AHUSF 46 AHU 5-46 4 PLENUM 5000 / 6666 20,000/ 17,010 25" 7.0" 500 MM YES | DIRECT | 30.2/7??? DIRECT GREENHECK APD -500 1,2,3,4,5
AHUSF 47 AHU 5-47 4 PLENUM 3750 / 5000 15,000 / 12,650 3.0" 6.5" 400 MM YES | DIRECT | 19.0/??? DIRECT GREENHECK APD-400 1,2,3,4,5
GENERAL MECHANICAL NOTES:
A. REFER TO ELECTRICAL SECTION BELOW FOR CALCULATED SHORT-CIRCUIT CURRENT AT EQUIPMENT.
MECHANICAL NOTES:
1. PROVIDE EACH FAN WITH DEDICATED VFD WITHIN A FULLY VENTILATED ENCLOSURE. VFD CONTROL PANEL SHALL BE REMOTELY MOUNTED ON OUTSIDE OF ENCLOSURE TO ALLOW VERIFICATION AND ADJUSTMENT WITHOUT OPENING ENCLOSURE.
2. PROVIDE EACH FAN WITH BACKDRAFT DAMPER TO ALLOW TO REMOVAL FROM SERVICE WITHOUT AFFECTING ADJACENT FANS. EACH FAN MOTOR SHALL ALSO HAVE A DEDICATED TOUCH-SAFE DISCONNECT SWITCH.
3. CHECK FAN ALIGNMENT AND VIBRATION ON START UP. FAN ARRAY IS NOT ANTICIPATED TO REQUIRE VIBRATION ISOLATION. SEE SPECIFICATION FOR ACCEPTABLE VIBRATION LIMITS.
4. COORDINATE WIRING CONNECTIONS BETWEEN VFD ENCLOSURE AND EACH INDIVIDUAL FAN MOTOR WITH ELECTRICAL CONTRACTOR TO ENSURE SCOPE OF WORK IS COVERED WITHIN BID.
5. ALL RETURN FANS SHALL BE SIZED WITH 'N+1' REDUNDANCY TO PROVIDE FULL DESIGN FLOW WITH LOSS OF ONE FAN WITHIN THE ARRAY. REFER TO SPECIFICATION AND SEQUENCE FOR ISOLATION OF FAN THAT IS OUT OF SERVICE.
ELECTRICAL
CONTROLLER DISCONNECT AT MOTOR
EQUIPMENT FURNISHED BY/ FUSE SIZE FURNISHED BY/
TAG HP/ILOAD |VOLTAGE | PHASE TYPE INSTALLED BY | LOCATION |CTRL WIRE BY| AMPS/TYPE (AMPS) NEMA TYPE | INSTALLEDBY | LOCATION CONDUIT/FEEDER SIZE ELECTRICAL NOTES
AHUSF 46 10HP 480V 3 VFD DIV23DIV26 | ATUNIT DIV 23 25A 25A NEMA 1 DIV 26/DIV 26 AT UNIT 3/4"C. 3#12 & 1#12 GND 1,2
AHUSF 47 10HP 480V 3 VFD DIV23/DIV26 | ATUNIT DIV 23 25A 25A NEMA 1 DIV 26/DIV 26 AT UNIT 3/4"C. 3#12 & 1#12 GND 1,2
GENERAL ELECTRICAL NOTES: CONTROLLER TYPES:

MAGS - MAGNETIC STARTER
MRS/MS - MOTOR RATED SWITCH (WITHOUT OVERLOADS)

Digitally signed by Curtis Barlage

1 2 3 4 5 6 7 8 9 10
MECHANICAL (237313, 237316, 237333, 237339)
HEAT UNIT MOUNTED
EQUIPMENT FACE & BYPASS | MIXING BOX | MINIMUM OUTDOOR | COOLING | HEATING | RECOVERY AR AIR SOUND SUPPLY | RETURN
TAG APPLICATION | DAMPERS (YES/NO) | (YES/NO) AIR CFM ColL ColL ColL PRE-FILTER | FINAL-FILTER | HUMIDIFIER | AIRBLENDER | ATTENUATOR FAN FAN MANUFACTURER MODEL NUMBER MECHANICAL NOTES
AHU 5-46 LOBBY YES YES 2800 AHUCC 46 |AHUHC 46| AHURC 46A | AHUPF 46 AHUFF 46 AHUHU 46 AHUBL 46 EXTERNAL | AHUSF 46 | AHURF 46 INNOVENT CAHU-20000-AB-IB-HM-CW-FF-460 1,2,3,4,5,6,7
AHU 5-47 PCC - PACT 1 YES YES 1750 AHUCC 47 | AHUHC 47 NONE AHUPF 47 AHUFF 47 AHUHU 47 AHUBL 47 N/A AHUSF 47 | AHURF 47 INNOVENT CAHU-15000-AB-HW-HM-CW-FF-460 1,2,3,4,5,6
GENERAL MECHANICAL NOTES:
A. REFER TO ELECTRICAL SECTION BELOW FOR CALCULATED SHORT-CIRCUIT CURRENT AT EQUIPMENT.
MECHANICAL NOTES:
1. ALL AIR HANDLERS TO BE PROVIDED WITH 4" CONCRETE EQUIPMENT PAD TO ENSURE LEVEL FLOOR. AHU MANUFACTUER TO PROVIDE BASE RAILS HIGH ENOUGH TO ALLOW FOR CONDENSATE DRAIN TRAPS TO BE INSTALLED ABOVE SLAB ON GRADE FLOOR LEVEL.
2. ALL FANS TO ALL HAVE DEDICATED VFD'S WITH COMPONENTS LISTED IN FAN SECTIONS AND SPECIFICATIONS. FANS SHALL BE ABLE TO BE INDIVIDUALLY ISOLATED WITHOUT IMPACTING OVERALL OPERATION OF AHU.
3. APPROVED EQUAL MANUFACTURERS SHALL REFERENCE DIMENSIONS SHOWN ON DRAWINGS AND ATTEMPT TO MATCH THOSE DIMESIONS AS CLOSE AS POSSIBLE. CONTRACTOR TO VERIFY SERVICE CL;EARANCES FOR ALL COMPONENTS PRIOR TO RELEASING ORDER.
4. BALANCING CONTRACTOR TO VERIFY FAN SPEED TRACKING REQUIRED TO MAINTAIN MINIMUM OUTDOOR AIR FLOW RATE AT BOTH MAXIMUM AND MINIMUM VAV ARIFLOW VOLUMES. REFER TO SEQUENCE OF OPERATION FOR ADDITIONAL INFORMATION.
5. AHU MANUFACTURER TO PROVIDE INSULATED BLADE DAMPERS AT EACH POINT OF DUCT CONNECTION (SUPPLY/RETURN/OA). DAMPERS TO BE TAMCO 9000 SERIES OR EQUAL, CONTROLS CONTRACTOR TO PROVIDE ACTUATORS FOR ALL DAMPERS.
6. CONTRACTOR TO COORDINATE LARGEST DIMENSION OF COMPONENTS/SECTIONS ABLE TO BE TRANSPORTED INTO INTERSTITIAL SPACE DURING CONSTRUCTION SCHEDULE. AHU MANUFACTUER TO COMPLY WITH THESE MAXIMUM DIMENSIONS ALLOWABLE FOR TRANSPORT TO PROJECT SITE.
7. PROVIDE LOBBY AHU WITH BIPOLAR IONIZATION SYSTEM INSTALLED DOWNSTREAM OF FINAL FILTERS. REFER TO AHU SECTIONS AND KEY NOTES ON DRAWING M400 FOR ADDITIONAL INFORMATION.
ELECTRICAL
CONTROLLER DISCONNECT AT MOTOR
EQUIPMENT CALCULATED FURNISHED BY/ FUSE SIZE FURNISHED BY/ CIRCUIT
TAG HP/LOAD |VOLTAGE | PHASE AFC TYPE INSTALLED BY | LOCATION |CTRLWIRE BY AMPS/TYPE (AMPS) NEMA TYPE | INSTALLEDBY | LOCATION PANEL NUMBER CONDUIT/FEEDER SIZE ELECTRICAL NOTES
AHU 5-46 87A 480 V 3 10000 VFD DIV 23/DIV 26 AT UNIT DIV 23 100A 90A NEMA 1 DIV 26/DIV 26 AT UNIT HNSM2.2 1,3,5 1 1/4"C. 3#3 & 1# 8 GND 1,2
AHU 5-47 66.6A 480 V 3 10000 VFD DIV 23/DIV 26 AT UNIT DIV 23 100A 70A NEMA 1 DIV 26/DIV 26 AT UNIT HNSM2.2 2,4,6 1 1/4"C. 3#3 & 1# 8 GND 1,2
GENERAL ELECTRICAL NOTES: CONTROLLER TYPES:
A. WHEN THE CONTROLLER TYPE IS A VFD OR MAGNETIC STARTER, REFER TO THE VARIABLE FREQUENCY DRIVE CONTROLLER SCHEDULE OR THE VFD - VARIABLE FREQUENCY MOTOR CONTROLLER MAGS - MAGNETIC STARTER
MAGNETIC STARTER SCHEDULE FOR MORE INFORMATION. MMS - MANUAL MOTOR STARTER (WITH OVERLOADS) MRS/MS - MOTOR RATED SWITCH (WITHOUT OVERLOADS)
B. MECHANICAL EQUIPMENT AND CORRESPONDING ELECTRICAL DISCONNECTS/CONTROLLERS SHALL HAVE A STANDARD SHORT-CIRCUIT CURRENT CP - CONTROL PANEL
RATING HIGHER THAN THE CALCULATED VALUE SHOWN IN THIS SCHEDULE, DETAILED BY THE “CALCULATED AFC” COLUMN.
ELECTRICAL NOTES:
1. EC TO COORDINATE EXTENSION OF POWER FROM AIR HANDLING UNIT ELECTRICAL ENCLOSURE TO INDIVIDUAL SUPPLY AND RETURN FANS. PROVIDE SEPERATE CONTROL, OVERCURRENT PROTECTION AND CONNECTION TO INDIVIDUAL FANS.
2. PROVIDE 120V POWER TO UNIT LIGHTING AND CONVENICENE RECEPTACLES. EXTEND FROM LOCAL 120V POWER SOURCE.
MECHANICAL (234100) MECHANICAL (234133)
EQUIPMENT AHU NUMBER OF | SIZE PER MODULE | EFFICIENCY | MERV | APD CLEAN APD AT 50% MECHANICAL EQUIPMENT AHU NUMBER OF | SIZE PER MODULE | EFFICIENCY MERV | APD CLEAN APD AT 50% MECHANICAL
TAG SERVED TYPE CFM MODULES (H"xL"xD") (%) RATING (INW.C.) | LOADING (INW.C.) | MANUFACTURER MODEL NUMBER NOTES TAG SERVED TYPE CFM MODULES (H"xL"xD") (%) RATING (INW.C.) | LOADING (INW.C.) | MANUFACTURER | MODEL NUMBER NOTES
AHUPF 46 | AHU5-46 | 2" PLEATED 20000 16 25"X16" 30% 8 0.24" 0.62" CAMFIL-FARR 30/30 1,2,3 AHUFF 46 | AHU5-46 | 12" CARTRIDGE 20000 12 24"X20" 95% 15 0.34" 0.92" CAMFIL-FARR VARICELL 1,2,3,4
AHUPF 47 | AHU 5-47 | 2" PLEATED 15000 9 20"X24" 30% 8 0.24" 0.62" CAMFIL-FARR 30/30 1,2,3 AHUFF 47 | AHU 5-47 | 12" CARTRIDGE 15000 9 24"X24" 95% 15 0.34" 0.92" CAMFIL-FARR VARICELL 1,2,3,4
MECHANICAL NOTES: MECHANICAL NOTES:
1. COORDINATE WITH AIR HANDLING UNIT SUPPLIER FOR MAXIMUM FACE VELOCITY OF 500 FPM. 1. COORDINATE WITH AIR HANDLING UNIT SUPPLIER FOR MAXIMUM FACE VELOCITY OF 500 FPM.
2. PROVIDE THREE(3) SET OF FILTERS. FIRST TO BE USED DURING PROJECT PHASING WITH A SECOND SET TO BE INSTALLED JUST PRIOR TO OCCUPANCY. THIRD SET WILL BE TURNED OVER TO VA FOR STORAGE. 2. PROVIDE THREE(3) SET OF FILTERS. FIRST TO BE USED DURING PROJECT PHASING WITH A SECOND SET TO BE INSTALLED JUST PRIOR TO OCCUPANCY. THIRD SET WILL BE TURNED OVER TO VA FOR STORAGE.
3. PROVIDE BOTH LOCAL MAGNAHELIC GAUGES AROND EACH FILTER BANK, AND DIFFERENTIAL PRESSURE SENSORS WIRED INTO BAS FOR REMOTE MONITORING. 3. PROVIDE FILTER RACK WITH GASKETED SEAL EDGES WITH HEAVY DUTY CLAMP DOWN ASSEMBLIES (NO SPRING CLIPS). TAB CONTRACTOR TO TEST LEAKAGE AROUND PERIMETER OF FILTER SEALS.
4. PROVIDE BOTH LOCAL MAGNAHELIC GAUGES AROND EACH FILTER BANK, AND DIFFERENTIAL PRESSURE SENSORS WIRED INTO BAS FOR REMOTE MONITORING.
MECHANICAL (233416) MECHANICAL (238216)
WHEEL COoIL AR WATER
EQUIPMENT NUMBER OF TOTAL CFM TOTALSP |DIAMETER|  VFD DRIVE TYPE FINS EAT LAT FACE TOTAL
TAG AHU SERVED FANS TYPE CFM PER FAN (DESIGN/ACTUAL) ESP(NW.C) | (INW.C) (IN) (YESINO) | FAN RPM BHP  |(BELT/DIRECT) MANUFACTURER| MODEL NUMBER MECHANICAL NOTES EQUIPMENT | AHU NUMBER | EACH COIL PER | DB | WB | DB | WB | VELOCITY | APD(IN | EWT | LWT GLYCOL | GLYCOL | WPD | CAPACITY MECHANICAL
AHURF 46 AHU 5-46 3 MIXED FLOW | 6667 / 10000 20,000 / 14,200 1.50" 1.80" 20" YES 1412/2514 | 8.7/18 DIRECT GREENHECK QEID-20 1,2,3,4,5 TAG SERVED CFM | OF COILS | SIZE (W"XH") |ROWS | INCH | (F) | (F) | (F) | (F) (FPM) W.C) | (F) | (F) GPM TYPE % (FT) (MBH) MANUFACTURER MODEL NUMBER NOTES
AHURF 47 AHU 5-47 4 PLENUM 3750 / 5000 15,000/ 10,900 1.50" 1.80" 450 MM YES 1672/2600 | 12/10.9 DIRECT GREENHECK APD-450 1,2,3,4,56 AHURC 46A | AHU 5-46 | 20,000 1 99" X 66" 3 AE - 441 015" | 331 | 262 96.6 | PROPYLENE| 40% 25.8' 304.5 PORECISION COILS | HW58S03H07-66x99-R 1,2,3,4,5
GENERAL MECHANICAL NOTES: MECHANICAL NOTES:
A. REFER TO ELECTRICAL SECTION BELOW FOR CALCULATED SHORT-CIRCUIT CURRENT AT EQUIPMENT. 1. REFER TO PIPING DIAGRAM ON DRAWING M300 FOR CONTROL VALVES ASSOCIATED WITH SWITCHING THIS COIL BETWEEN A WINTER HEAT RECOVERY, AND A SUMMER MODE AUXILLIARY COOIL COIL (ONLY NEEDED IN 100% O.A. OPERATION).
MECHANICAL NOTES: 2. SINCE THIS COIL WILL SERVE DUAL PURPOSE, A DUAL SLOPED DRAIN PAN CONTRACTED OF 316 STAINLESS STEEL SHALL BE PROVIDED TO ACCOMATED ANY CONDENSATE DRAINING FROM COIL FACE.
3. PROVIDE COIL WITH 304 STAINLESS STEEL CASING TO PREVENT POTENTIAL CORROSSION.
1. PROVIDE EACH FAN WITH DEDICATED VFD WITHIN A FULLY VENTILATED ENCLOSURE. VFD CONTROL PANEL SHALL BE REMOTELY MOUNTED ON OUTSIDE OF ENCLOSURE TO ALLOW VERIFICATION AND ADJUSTMENT WITHOUT OPENING ENCLOSURE. 4. WHEN THIS COIL IS UTILIZED AS PRE-COOLING DURING 100% OUTDOOR AIR MODE IT WILL HAVE 92 DB/74 WB ENTERING AIR WITH 71 DB/66.5 WB LEAVING AIR CONDITIONS. CHILLED WATER BALANCE AT 97 GPM TO PRODUCE THAT 530 MBH OF PRE-COOLING.
2. PROVIDE EACH FAN WITH BACKDRAFT DAMPER TO ALLOW TO REMOVAL FROM SERVICE WITHOUT AFFECTING ADJACENT FANS. EACH FAN MOTOR SHALL ALSO HAVE A DEDICATED TOUCH-SAFE DISCONNECT SWITCH. 5. REFER TO SEQUENCE OF OPERATION FOR AUTOMATION OF CONTROL VALVE TO SWITCH THIS COIL BETWEEN HEAT ERCOVERY, AND 100% OUTDOOR AIR PRE-COOLING, MODES OF OPERATION.
3. CHECK FAN ALIGNMENT AND VIBRATION ON START UP. FAN ARRAY IS NOT ANTICIPATED TO REQUIRE VIBRATION ISOLATION. SEE SPECIFICATION FOR ACCEPTABLE VIBRATION LIMITS.
4. COORDINATE WIRING CONNECTIONS BETWEEN VFD ENCLOSURE AND EACH INDIVIDUAL FAN MOTOR WITH ELECTRICAL CONTRACTOR TO ENSURE SCOPE OF WORK IS COVERED WITHIN BID.
5. ALL RETURN FANS SHALL BE SIZED WITH 'N+1' REDUNDANCY TO PROVIDE FULL DESIGN FLOW WITH LOSS OF ONE FAN WITHIN THE ARRAY. REFER TO SPECIFICATION AND SEQUENCE FOR ISOLATION OF FAN THAT IS OUT OF SERVICE.
6. RETURN FANS WITHIN AHU-46 SHALL BE UL 705 LISTED FOR SMOKE PURGE AT 1000 DEGREES FOR 30 MINUTES (OR 500 DEGREES FOR 6 HOURS). REFER TO SEQUENCE OF OPERATION. RELIEE/EXHAUST - HEAT RECOVERY COIL SCHEDULE
ELECTRICAL MECHANICAL (238216)
CONTROLLER DISCONNECT AT MOTOR o] AR WATER
EQUIPMENT FURNISHED BY/ FUSE SIZE FURNISHED BY/ FINS EAT LAT FACE TOTAL
TAG HP/LOAD |VOLTAGE | PHASE TYPE INSTALLEDBY | LOCATION |CTRLWIRE BY| AMPS/TYPE (AMPS) NEMA TYPE | INSTALLEDBY | LOCATION CONDUIT/FEEDER SIZE ELECTRICAL NOTES EQUIPMENT NUMBER |EACH COIL SIZE PER | DB | WB | DB | WB | VELOCITY | APD(N | EWT | LWT oLycoL | wep | cAPACITY MECHANICAL
AHURF 46 3HP 480V 3 VFD DIV 23/DIV 26 AT UNIT DIV 23 30A 15A NEMA 1 DIV 26/DIV 26 AT UNIT 11/4"C. 3#3 & 1# 8 GND 1,2 TAG APPLICATION | CFM | OF COILS (W"XH") ROWS | INCH | (F) | (F) | (F) | (F) | (FPM) W.C.) (F) | (F) | GPM | GLYCOL TYPE % (FT) (MBH) | MANUFACTURER MODEL NUMBER NOTES
_AHURE 47 10HP 480V 3 VFD DIV 23/DIV 26 AT UNIT DIV 23 30A 254 NEMA 1 DIV 26/DIV 26 ATUNIT 11/47°C. 3#3 & 1# 8 GND 13 ERC 46B AHU 5-46 20,000 1 96" X 37.5" 4 10 70 | 53 | 561 46.8 800 0.84" 262 | 331 | 966 | PROPYLENE | 40% 14.6' 304.5 | PRECISION COILS | CW58S04F10-37.5x96-RH 1,2,3
GENERAL ELECTRICAL NOTES: CONTROLLER TYPES: ECHANICAL NOTES.
A. WHEN THE CONTROLLER TYPE IS A VFD OR MAGNETIC STARTER, REFER TO THE VARIABLE FREQUENCY DRIVE CONTROLLER VFD - VARIABLE FREQUENCY MOTOR CONTROLLER MAGS - MAGNETIC STARTER . REFERTO DRAWI‘N & M300 FOR PIPING DIAGRAM SHOWING PUMP AND CONNECTIONS FOR WINTER MODE HEAT RECOVERY. SEE SEQUENCE OF OPERATION
SCHEDULE OR THE MAGNETIC STARTER SCHEDULE FOR MORE INFORMATION. MMS - MANUAL MOTOR STARTER (WITH OVERLOADS MRS/MS - MOTOR RATED SWITCH (WITHOUT OVERLOADS : : -
: ) ( ) ( ) 2. INCLUDE SECTION OF 316 STAINLESS STEEL DUCTOWRK AROUND ENERGY RECOVERY COIL (MINIMUM 48" ON BOTH SIDES). INCLUDE SLOPED BOTTOM TO 1" DRAIN ROUTED TO NEAREST FLOOR DRAIN FOR WATER INFILTRATION.
B. MECHANICAL EQUIPMENT AND CORRESPONDING ELECTRICAL DISCONNECTS/CONTROLLERS SHALL HAVE A STANDARD SHORT-CIRCUIT CP - CONTROL PANEL 3. SUPPORT COIL AS REQUIRED FROM STRUCTURE AND PROVIDE ACCESS PANELS ON DUCTWORK TO BOTH SIDE OF COIL FOR CLEANING AND INSPECTION PURPOSES
CURRENT RATING HIGHER THAN THE CALCULATED VALUE SHOWN IN THIS SCHEDULE, DETAILED BY THE “CALCULATED AFC” COLUMN. ' '
ELECTRICAL NOTES:
1. EC TO COORDINATE EXTENSION OF POWER FROM AIR HANDLING UNIT ELECTRICAL ENCLOSURE TO INDIVIDUAL RETURN FANS. PROVIDE SEPERATE CONTROL, OVERCURRENT PROTECTION AND CONNECTION TO INDIVIDUAL FANS.
2 NBAL SF PSR NS AIR HANDLING UNIT - COOLING COIL SCHEDULE - CHILLED WATER
MECHANICAL (238216)
COIL AR WATER
FINS EAT LAT FACE SENSIBLE | TOTAL
EQUIPMENT | AHU NUMBER | EACH COIL PER DB [ WB | VELOCITY | APD (IN | EWT | LWT GLYCOL | GLYCOL | WPD | CAPACITY | CAPACITY MODEL MECHANICAL
TAG SERVED CFM OF COILS | SIZE (W"xH") | ROWS | INCH | DB(F) | WB(F) | (F) | (F) | (FPM) we) | F) | (F) GPM TYPE (FT) (MBH) (MBH) |MANUFACTURER| NUMBER NOTES
AHUCC 46 | AHU 5-46 20,000 1 8 12 | 775/71|66/665| 54 | 535 441 1.2" 44 56 133 PG 40% 27.2' 351 753 1,2,3,4,5,6
AHUCC 47 | AHU 547 15,000 1 8 8 78 65 55 | 54.5 482 1.0" 44 56 80 PG 40% 24.7 372 434 1,2,3,4

MECHANICAL NOTES:

oUTRWN~

PROVIDE ALL COOLING COILS WITH STAINLESS STEEL CASING, ALONG WITH STAINLESS STEEL CONSTRUCTION OF ALL SUPPORT RACKS.
PROVIDE DOUBLE SLOPED DRAIN PAN, AND INTERMEDIATE DRAIN PAN, CONSTRUCTED OF 316 STAINLESS STEEL. VERIFY CONDENSATE DRAIN CONNECTION ELEVATION WITH TRAP HEIGHT REQUIREMENTS.
REFER TO DETAIL 4a/M300. VA WILL REQUIRE AN OVERSIZED 2" DRAIN WITH THREADED CAP ON EACH COIL TO HELP ACCELERATE THE DRAIN DOWN PROCESS (TYPICAL OF ALL LARGE COILS).
COIL CAPACITY BASED ON ENERGY RECOVERY COIL FAILURE. MANUFACTURER TO PROVIDE OPERATING CONDITIONS FOR BOTH NORMAL OPERATION AND RE
COIL CAPACITIES SHOWN ABOVE ARE FOR TWO DIFFERENT OPERATING CONDITIONS. FIRST LISTING IS FOR NORMAL OPERATION AT MINIMUM O.A. MODE, SECOND LISTING IS FOR 100% OUTDOOR AIR MODE WITH PRE-COOLING FROM HEAT RECOVERY COIL.
REFER TO SEQUENCE OF OPERATION FOR SWITCHING BETWEEN MODES OF OPERATION BETWEEN MINIMUM OUTDOOR AIR MODE, AND 100% OUTDOOR AIR PURGE MODE. APPLIES TO AHU-46 ONLY.

OVERY COIL FAILURE.

AIR HANDLING UNIT - HEATING COIL SCHEDULE - HEATING WATER

MECHANICAL (238216)

COIL AR WATER
FINS FACE
EQUIPMENT |  AHU NUMBER | EACH COIL SIZE PER | EAT | LAT | VELOCITY EWT | LWT GLYCOL | WPD | CAPACITY MODEL MECHANICAL
TAG SERVED CFM OF COILS (W"xH") ROWS | INCH | (F) | (F) (FPM) APD (INW.C)) | (F) (F) GPM GLYCOL TYPE % (FT) (MBH) MANUFACTURER | NUMBER NOTES
AHUHC 46 | AHU 5-46 20,000 1 3 12 20 | 63 539 0.34" 180 | 152 151 PROPYLENE | 40% 31.9' 1897 1,2,3,4
AHUHC 47 | AHU 5-47 15,000 1 1 7 55.9 | 79.1 500 0.09" 180 | 160 405 PROPYLENE | 40% 5.0 378 12,3
MECHANICAL NOTES:
1. REFER TO DETAIL 4b/M300 FOR ALL REQUIRED PIPING COMPONENTS AND LAYOUT FOR CONTROLS AND MAINTENANCE.
MECHANICAL (238413)
STEAM INLET STEAM
EQUIPMENT EATDB|EATWB| CAPACITY | PRESSURE | NUMBEROF | MANIFOLD | TUBE SPACING | ABSORPTION
TAG AHU SERVED TYPE CFM (F) (F) (LBS/HR) (PSIG) MANIFOLDS | LENGTH (IN) (IN) DISTANCE (FT) | MANUFACTURER | MODEL NUMBER | MECHANICAL NOTES
AHUHU 46 AHU 5-46 PRESSURIZED PAN 20,000 53/-20| 42/-20 | 300 LB/HR * 15 PSI 1 per AHU per manuf 8" DRISTEAM ULTRASORB XV 1,2,3,4,5
AHUHU 47 AHU 5-47 PRESSURIZED PAN 15,000 53 42 100 LB/HR 15 PS| 1 per AHU per manuf 8" DRISTEAM ULTRASORB XV 1,2,3,4

MECHANICAL NOTES:

orwN=

OA CONDITIONS: -20F DRY AIR. TERMPERATURE AT HUMIDIFIER IS SHOWN ON SHEDULE. SPACE DESIGN CONDITIONS: 75F AT 30% RH.
PROVIDE ALL HUMIDIFIERS WITH PRESSURIZED CONDENSATE PANS TO RE-VAPORIZE CONDENSATE AND ALLOW FOR PRESSURIZED RETURN IF REQUIRED FOR LIFT.
INCLUDE HIGH LIMIT RH DISCHARGE SENSOR AND PROOF OF AIRFLOW SAFETIES. REFER TO SEQUENCE OF OPERATION.
HUMIDIFIERS THAT ARE POSITIONED ABOVE COOLING COIL DRAIN PANS SHALL HAVE THOSE PANS EXTENDED PAST MANUFACTURER ABSORBTION DISTANCES.
ENTERING AIR CONDITIONS ARE SHOWN FOR BOTH MINIMUM OUTSIDE AIR MODE, AND DURING 100% OUTDOOR AIR INTAKE. OVERALL CAPACITY INCREASED TO SATISFY DEMANDS ON 100% OUTDOOR AIR.
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MECHANICAL (233413, 233416, 233423) MECHANICAL (238239)
EQUIPMENT FAN DRIVE VFD FAN COIL
TAG APPLICATION TYPE CFM ESP(INW.C.) | BHP | RPM TYPE SONES (YES/NO) MANUFACTURER MODEL NUMBER MECHANICAL NOTES EQUIPMENT MOTOR | EAT COIL EWT | LWT GLYCOL | WPD CAPACITY
EF 5-02 LOBBY TOILET EXHAUST | UTILITY SET 750 1.0 0.35 | 1770 | DIRECT GREENHECK USF-07 1,2,4 TAG APPLICATION TYPE CFM HP (F) | ROWS | (F) | (F) GPM | GLYCOL TYPE % (FT) (MBH) MANUFACTURER MODEL NUMBER MECHANICAL NOTES
CUH 01 VESTIBULE C55A SEMI-RECESSED | 140 - 300 1/4 60 3 180 | 152 2.1 PROPYLENE | 40% 1.1 30.1 RITTLING RRW-320 (SIZE 03) 1,2,3,4,5,6
GENERAL MECHANICAL NOTES. CUH 02 VESTIBULE C55A SEMI-RECESSED | 140 - 300 1/4 60 3 180 | 152 2.1 PROPYLENE | 40% 1.1 30.1 RITTLING RRW-320 (SIZE 03) 1,2,3,4,5,6
: CUH 03 VESTIBULE F02C FREESTANDING | 350 - 620 1/4 60 2 180 | 161 7.3 PROPYLENE | 40% 9.3 69.5 RITTLING RF-220 (SIZE 06) 1,2,3,4,5,6
A. REFER TO ELECTRICAL SECTION BELOW FOR CALCULATED SHORT-CIRCUIT CURRENT AT EQUIPMENT. CUH 04 STAIRWELL FREESTANDING | 350 - 620 1/4 60 2 180 | 161 7.3 PROPYLENE | 40% 9.3 69.5 RITTLING RF-220 (SIZE 06) 1,2,3,4,5,6
MECHANICAL NOTES:
1. PROVIDE WITH FACTORY MOUNTED DISCONNECT SWTICH AND SPEED CONTROLLER FOR ECM MOTOR (FOR BALANCING PURPOSES ONLY GENERAL MECHANICAL NOTES:
2. REFER TO INSTALLATION DETAILS AND CONTROL SEQUENCES FOR INSTALLATION OF ISOLATION MOTORIZED DAMPER. INCLUDE END SWITCH FOR PROOF OF OPEN THAT IS INTEGRATED TO FAN START-UP. A. REFERTO ELECTRICAL SECTION BELOW FOR CALCULATED SHORT-CIRCUIT CURRENT AT EQUIPMENT.
3. INCLUDE ROOF CURB PROVIDED BY MANUFACTURER AND INSTALLED BY CONTRACTOR. USE CURRENT ROOFING CONTRACTOR IF REQUIRED TO MAINTAIN EXISTING ROOF WARRANTIES. MECHANICAL NOTES:
4. FLOOR MOUNTED FANS SHALL BE PROVIDED WITH 4" HIGH CONCRETE EQUIPMENT PAD. MOUNT SPRING ISOLATORS INTO CONCRETE PADS FOR VIBRATION ISOLATION. :
1. PROVIDE UNIT WITH HIGHER CAPACITY MULTI-ROW COILS INDICATED ON SCHEDULE. BALACNING CONTRACTOR TO MAXIMIZE FLOW TO EACH UNIT WITH MANUAL CIRTCUIT SETTER.
ELECTRICAL 2. ALL CABINET UNIT HEATERS SHALL BE FURNISHED WITH HEAVY DUTY 14-GAUGE CONSTRUCTION ADD OPTION INCLUDED. SUBMIT COLOR SAMPLES TO ARCHITECT FOR SELECTION OF FINAL FINISH.
3. INCLUDE FAN MOTOR WITH ECM OPTION AND 2-10 VDC INPUT FROM BUILDING AUTOMATION TO VARY AIRFLOW PER SEQUENCE OF OPERATION.
CONTROLLER DISCONNECT AT MOTOR 4. PROVIDE ALL CABINET UNIT HEATER WITH PLEATED MERV 8 FILTERS. INCLUDE ONE@ EXTRA SET OF FILTERS TO TURN OVER TO OWNER UPON OCCUPANCY.
EQUIPMENT CALCULATED FURNISHED BY/ FUSE SIZE FURNISHED BY/ CIRCUIT 5. REFER TO DRAWING FOR LOCATION OF REMOTE MOUNTED THERMOSTAT BY CONTROLS CONSTRACTOR. COORDINATE CONTROL OPTIONS TO ALLOW BAS FULL CONTROL OF UNIT AND ACCESSORIES.
TAG HP/LOAD |VOLTAGE | PHASE AFC TYPE INSTALLEDBY | LOCATION |CTRLWIREBY| AMPS/TYPE (AMPS) NEMA TYPE | INSTALLEDBY | LOCATION PANEL NUMBER CONDUIT/FEEDER SIZE ELECTRICAL NOTES 6. INCLUDE AQUASTAT WITH FINAL INSTALLATION OF UNIT. REFER TO SEQUENCE OF OPERATION FOR REMOTE BUILDING ALARM NOTIFICATIONS.
EF 5-02 1/2 HP 120 V 1 2100 MRS DIV 26 / DIV 26 AT UNIT DIV 26 20A MRS NFSS NEMA 1 DIV 26/DIV 26 AT UNIT CRE2.1 11 3/4"C. 3#12 & 1#12 GND ELECTRICAL
CONTROLLER DISCONNECT AT MOTOR
GENERAL ELECTRICAL NOTES: CONTROLLER TYPES: EQUIPMENT CALCULATED FURNISHED BY/ FUSE SIZE FURNISHED BY/ CIRCUIT
A. WHEN THE CONTROLLER TYPE IS A VFD OR MAGNETIC STARTER, REFER TO THE VARIABLE FREQUENCY DRIVE CONTROLLER SCHEDULE OR THE VFD - VARIABLE FREQUENCY MOTOR CONTROLLER MAGS - MAGNETIC STARTER TAG HP/LOAD |VOLTAGE | PHASE AFC TYPE INSTALLED BY LOCATION | CTRL WIRE BY | AMPS/TYPE (AMPS) NEMATYPE | INSTALLEDBY | LOCATION PANEL NUMBER | CONDUIT/FEEDER SIZE |ELECTRICAL NOTES
MAGNETIC STARTER SCHEDULE FOR MORE INFORMATION. MMS - MANUAL MOTOR STARTER (WITH OVERLOADS) MRS/MS - MOTOR RATED SWITCH (WITHOUT OVERLOADS) CUH 01 1/4 HP 120V 1 3400 INTEGRAL DIV 23 INTEGRAL DIV 23 SWITCH N/A NEMA 1 DIV 26/DIV 26 AT UNIT LNSM2.1A 18 3/4"C. 3#12 & 1#12 GND
B. MECHANICAL EQUIPMENT AND CORRESPONDING ELECTRICAL DISCONNECTS/CONTROLLERS SHALL HAVE A STANDARD SHORT-CIRCUIT CURRENT CP - CONTROL PANEL CUH 02 1/4 HP 120 V 1 3400 INTEGRAL DIV 23 INTEGRAL DIV 23 SWITCH N/A NEMA 1 DIV 26/DIV 26 AT UNIT LNSM2.1A 18 3/4"C. 3#12 & 1#12 GND
RATING HIGHER THAN THE CALCULATED VALUE SHOWN IN THIS SCHEDULE, DETAILED BY THE “CALCULATED AFC” COLUMN. CUH 03 1/4 HP 120 V 1 3400 INTEGRAL DIV 23 INTEGRAL DIV 23 SWITCH N/A NEMA 1 DIV 26/DIV 26 AT UNIT LNSM2.1A 20 3/4"C. 3#12 & 1#12 GND
ELECTRICAL NOTES: CUH 04 1/4 HP 120 V 1 3400 INTEGRAL DIV 23 INTEGRAL DIV 23 SWITCH N/A NEMA 1 DIV 26/DIV 26 AT UNIT LNSM2.1A 20 3/4"C. 3#12 & 1#12 GND
GENERAL ELECTRICAL NOTES: CONTROLLER TYPES:
A. WHEN THE CONTROLLER TYPE IS A VFD OR MAGNETIC STARTER, REFER TO THE VARIABLE FREQUENCY DRIVE CONTROLLER SCHEDULE OR THE ~ MMS - MANUAL MOTOR STARTER (WITH OVERLOADS) MAGS - MAGNETIC STARTER
MAGNETIC STARTER SCHEDULE FOR MORE INFORMATION. CP - CONTROL PANEL MRS/MS - MOTOR RATED SWITCH (WITHOUT OVERLOADS)
B. MECHANICAL EQUIPMENT AND CORRESPONDING ELECTRICAL DISCONNECTS/CONTROLLERS SHALL HAVE A STANDARD SHORT-CIRCUIT CURRENT
RATING HIGHER THAN THE CALCULATED VALUE SHOWN IN THIS SCHEDULE, DETAILED BY THE “CALCULATED AFC” COLUMN.
AIR CURTAIN SCHEDULE - HEATING WATER ELECTRICAL NOTES:
MECHANICAL (233433)
NOZZLE FAN HEATING COIL
EQUIPMENT WIDTH | NUMBEROF | MOTORHP | TOTAL | EAT | LAT | EWT | LWT GLYCOL|MAXIMUMWPD| CAPACITY
TAG APPLICATION TYPE (IN) FANS (EACH) CFM F | F) | F) | F) | GPM | GLYCOLTYPE| % (FT) (MBH) MANUFACTURER MODEL NUMBER MECHANICAL NOTES
AC5-01A | LOBBY VESTIBULE | RECESSED 84" 2 0.5HP 2,518 60 | 88 | 180 | 165 11 PROPYLENE | 40% 4.2 76 MBH BERNER ARD12-2084WA 1,2,3,4,6
AC5-01B | LOBBY VESTIBULE | RECESSED 84" 2 0.5HP 2,518 60 | 88 | 180 | 165 11 PROPYLENE | 40% 4.2 76 MBH BERNER ARD12-2084WA 1,2,3,4,6
AC5-02A | LOBBY VESTIBULE | WALL MOUNT | 84" 2 0.5HP 3,064 72 | 72 - - - - - - - BERNER AE10-E-2084A 1,2,3,4,57 UNIT HEATER SCHEDULE - ELECTRIC
AC5-02B | LOBBY VESTIBULE | WALL MOUNT | 84" 2 0.5HP 3,064 72 | 72 - - - - - - - BERNER AE10-E-2084A 1,2,3,4,5.7 MECHANICAL (238239)
_ FAN COIL
GENERAL MECHANICAL NOTES: EQUIPMENT MOTOR | EAT NUMBER OF
A. REFER TO ELECTRICAL SECTION BELOW FOR CALCULATED SHORT-CIRCUIT CURRENT AT EQUIPMENT. TAG APPLICATION TYPE CFM HP (F) | KW | CONTROL STEPS MANUFACTURER MODEL NUMBER MECHANICAL NOTES
MECHANICAL NOTES: UH 01 BUS STOP HEATING | INFRARED NA NA -20 5.0 1 REDD-| 342-A60-THSS-480V 1,2
1. PROVIDE WITH INTELLISWITCH STAND-ALONE CONTROLLER. CONTROLS CONTRACTOR, OR START-UP SERVICE TECHNICIAN, SHALL PROVIDE ALL PROGRAMMING TO PERFORM PER SEQUENCE OF OPERATION. GENERAL MECHANICAL NOTES:
2. CONTROLS CONTRACTOR TO PROVIDE REMOTE TEMPERATURE SENSOR WITHIN VESTIBULE, ALONG WITH AQUASTAT ON RETURN WATER TEMPERATURE TO PROVIDE REMOTE ALARM INDICATION. SEE SEQUENCE OF OPERATION.
3. CABINET SHALL HAVE A STANDARD WHITE ENAMEL FINISH. COORDINATE MOUNTING SYSTEM WITH CEILING, OR SOFFIT, WITHIN THIS AREA TO CENTER ABOVE DOORWAY WITH ALL LEAST 6" EXTENSION ON EITHER SIDE BEYOND DOOR OPENING SIZE. COORDINATE ACCESS PANELS SERVICE. A. REFER TO ELECTRICAL SECTION BELOW FOR CALCULATED SHORT-CIRCUIT CURRENT AT EQUIPMENT.
4. PROVIDE DOOR POSITION INDICATOR SWITCH AND WIRE INTO PACKAGED CONTROLLER TO AUTOMATE START/STOP SEQUENCE OF AIR CURTAIN PER SEQUENCE OF OPERATION. DOOR CONTACT SWITCH SHALL BE CONCEALED WITHIN DOOR FRAME. _
¢ NEHORAR AN CROATE SO AR WU GG ELaa, FEEER [ONOEEOF AR NEATION SRR TION S1STCH LS WL IS e AYGS L A CULTAN BERIER PURGAR PAOKAGE OR EGUAL)
7. PROVIDE INTERIOR AIR CURTAINS WITH WALL MOUNTING BRACKETS AND IN A FACTORY CUSTOM PAINT COLOR AS SELECTED BY ARCHITECT. SUBMIT 6"X6" METAL SAMPLES FOR COLOR SELECTION. . 1 R B TR R R D 2 A T G A S R R L R R T A RO i DIRECTLY BELOW) WITH /D] MOUNTING BRACKELS, THERMOSTAT, AND SCR CONTROLLERS.
ELECTRICAL ELECTRICAL
CONTROLLER DISCONNECT AT MOTOR CONTROLLER DISCONNECT AT MOTOR
EQUIPMENT CALCULATED FURNISHED BY/ FUSE SIZE FURNISHED BY/ CIRCUIT ELECTRICAL EQUIPMENT CALCULATED FURNISHED BY/ FUSE SIZE FURNISHED BY/ CIRCUIT ELECTRICAL
AC 5-01A 17A 120 V 1 3400 INTEGRAL DIV 23 INTEGRAL DIV 23 30A N/A NEMA 1 DIV 26/DIV 26 AT UNIT LNSM2.1A 10 3/4"C. 2#8 & 1#10 GND UH 01 75 KW 280V 3 INTEGRAL DIV 23DV 23 AT UNIT DIV 23 30A 15A NEMA 3R DIV 26/DIV 26 AT UNIT <unnamed> 3/4"C. 3%12 & 1#12 GND
AC 5-01B 17A 120 V 1 3400 INTEGRAL DIV 23 INTEGRAL DIV 23 30A N/A NEMA 1 DIV 26/DIV 26 AT UNIT LNSM2.1A 12 3/4"C. 2#8 & 1#10 GND
AC 5-02A 17A 120 V 1 3400 INTEGRAL DIV 23 INTEGRAL DIV 23 30A N/A NEMA 1 DIV 26/DIV 26 AT UNIT LNSM2.1A 14 3/4"C. 2#8 & 1#10 GND GENERAL ELECTRICAL NOTES: CONTROLLER TYPES:
AC 5-02B 17A 120 V 1 3400 INTEGRAL DIV 23 INTEGRAL DIV 23 30A N/A NEMA 1 DIV 26/DIV 26 AT UNIT LNSM2.1A 16 3/4"C. 2#8 & 1#10 GND A. WHEN THE CONTROLLER TYPE IS A VFD OR MAGNETIC STARTER, REFER TO THE VARIABLE FREQUENCY DRIVE CONTROLLER SCHEDULE OR THE MMS - MANUAL MOTOR STARTER (WITH OVERLOADS) MAGS - MAGNETIC STARTER
MAGNETIC STARTER SCHEDULE FOR MORE INFORMATION. CP - CONTROL PANEL MRS/MS - MOTOR RATED SWITCH (WITHOUT OVERLOADS)
GENERAL ELECTRICAL NOTES: CONTROLLER TYPES: B. MECHANICAL EQUIPMENT AND CORRESPONDING ELECTRICAL DISCONNECTS/CONTROLLERS SHALL HAVE A STANDARD SHORT-CIRCUIT CURRENT
A. WHEN THE CONTROLLER TYPE IS A VFD OR MAGNETIC STARTER, REFER TO THE VARIABLE FREQUENCY DRIVE CONTROLLER SCHEDULE OR THE MMS - MANUAL MOTOR STARTER (WITH OVERLOADS) MAGS - MAGNETIC STARTER RATING HIGHER THAN THE CALCULATED VALUE SHOWN IN THIS SCHEDULE, DETAILED BY THE “CALCULATED AFC” COLUMN.
MAGNETIC STARTER SCHEDULE FOR MORE INFORMATION. CP - CONTROL PANEL MRS/MS - MOTOR RATED SWITCH (WITHOUT OVERLOADS) ELECTRICAL NOTES:
B. MECHANICAL EQUIPMENT AND CORRESPONDING ELECTRICAL DISCONNECTS/CONTROLLERS SHALL HAVE A STANDARD SHORT-CIRCUIT CURRENT
RATING HIGHER THAN THE CALCULATED VALUE SHOWN IN THIS SCHEDULE, DETAILED BY THE “CALCULATED AFC” COLUMN.
ELECTRICAL NOTES:
MECHANICAL (236423 & 236426)
RATING POINT EVAPORATOR (WATER SIDE) CONDENSER (AIR SIDE) COMPRESSOR SOUND POWER
EQUIPMENT CAPACITY | POWER GLYCOL FOULING | EWT | LWT AMBIENT NUMBER OF |MOTOR HP|FAN RPM| NUMBER OF FLA REFRIGERANT|  VFD
TAG APPLICATION TYPE (TONS) (KW) GPM | GLYCOL TYPE % MINFLOW | FACTOR | (F) | (F) | TEMPERATURE (F) FANS (EACH) | (EACH) |COMPRESSORS| (EACH) | 250 | 500 | 1000 TYPE (YES/NO) | MANUFACTURER MODEL NUMBER MECHANICAL NOTES
ACC 01 EXISTING - - - - - - - TRANE RTAC 3004 U1CA UAGP W1WY 1CDB NN5U N11A ROEX N EXISTING
ACC 02 EXISTING - - - - - - TRANE RTAC 3004 U1CA UAGP W1WY 1CDB NN5U N11A ROEX N EXISTING
ACC 03 CHILLED WATER | ROTARY SCREW 300 939 PROPYLENE 40% 256 GPM - 56 | 42 95 14/6 15 1140 3 1.2 HFC-134a YES RTAC 3004 U**A UAGP W1WY 1DDB NN5U N11A ROEX N 1,2,3,4
GENERAL MECHANICAL NOTES:
A. REFER TO ELECTRICAL SECTION BELOW FOR CALCULATED SHORT-CIRCUIT CURRENT AT EQUIPMENT.
MECHANICAL NOTES:
1. REFER TO STRUCTURAL PLANS FOR SUPPORT BEAMS ABOVE ROOF TO SET CHILLER ONTO. PROVIDE APPROPRIATE MOUNTING HARDWARE TO SECURE CHILLER RAILING TO SUPPORT BEAMS AS REQUIRED.
2. ALL LOSE COMPONENTS PROVIDED BY MANUFACTURER (FLOW SWITCHES, TEMP SENSORS, SAFETIES, ETC) SHALL BE INSTALLED BY MECHANICAL CONTRACTOR ON SITE. COORDINATE WITH MANUFACTURER INSTALLATION REQUIREMENTS.
3. PROVIDE ENCLOSED BREAKER FOR SINGLE POINT POWER CONNECTION. PROVIDE DEDICATED ISOLATION VALVES TO TAKE-OUT OF SERVICE FOR MAINTENANCE OR REPAIRS.
4. INCLUDE BAC INTEGRATION NETWORK CARD WITHIN FACTORY MOUNTED CONTROLLER. CONTROLS CONTRACTOR SHALL INTEGRATE CONTROLS INTO CENTRAL BUILDING AUTOMATION SYSTEM.
ELECTRICAL
CONTROLLER DISCONNECT AT MOTOR
EQUIPMENT FURNISHED BY/ FUSE SIZE FURNISHED BY/
TAG HP/LOAD | VOLTAGE | PHASE TYPE INSTALLED BY | LOCATION |CTRLWIREBY| AMPS/TYPE (AMPS) NEMATYPE | INSTALLEDBY | LOCATION CONDUIT/FEEDER SIZE ELECTRICAL NOTES
ACC 03 600A 480V 3 VFD DIV 23/DIV 26 AT UNIT DIV 23 N/A N/A NEMA 3R DIV 23/DIV 26 INTEGRAL (3)3"C. 3#400KCMIL & 1#2/0 GND
GENERAL ELECTRICAL NOTES: CONTROLLER TYPES:
A. WHEN THE CONTROLLER TYPE IS A VFD OR MAGNETIC STARTER, REFER TO THE VARIABLE FREQUENCY DRIVE CONTROLLER SCHEDULE OR THE VFD - VARIABLE FREQUENCY MOTOR CONTROLLER MAGS - MAGNETIC STARTER
MAGNETIC STARTER SCHEDULE FOR MORE INFORMATION. MMS - MANUAL MOTOR STARTER (WITH OVERLOADS) MRS/MS - MOTOR RATED SWITCH (WITHOUT OVERLOADS)
B. MECHANICAL EQUIPMENT AND CORRESPONDING ELECTRICAL DISCONNECTS/CONTROLLERS SHALL HAVE A STANDARD SHORT-CIRCUIT CURRENT CP - CONTROL PANEL
RATING HIGHER THAN THE CALCULATED VALUE SHOWN IN THIS SCHEDULE, DETAILED BY THE “CALCULATED AFC” COLUMN.
ELECTRICAL NOTES:
1. REFER TO RISER ON SHEET EE300 FOR ADDITIONAL INFORMATION.
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MECHANICAL (232123) MECHANICAL/ELECTRICAL (230923)
TRIPLE DUTY VALVE SUCTION DIFFUSER HARMONIC CONTROL VFD BYPASS ESSENTIAL
EQUIPMENT DISCHARGE GLYCOL | NPSHR SUCTION | DISCHARGE MODEL PRESSURE MODEL PRESSURE VFD ENCLOSURE MULTIPLE | DAMPER | SERVICE/ FIRE
TAG APPLICATION TYPE GPM | HEAD (FT) | GLYCOL TYPE % (FT) RPM BHP | SIZE (IN)| SIZE (IN) NUMBER DROP (PSI) NUMBER DROP (PSI) | (YES/NO) | MANUFACTURER MODEL NUMBER MECHANICAL NOTES EQUIPMENT ENCLOSURE TYPE F’Fgﬂ‘lEU[')V' E?REL%\IA'L% VARIABLE TORGUE! | INPUT AC LINE OUTLFl’,hJET AC BVPASS %YCI)DI\IA?ASCTI'\E)PIE/ B\T(\P(QES( “%A(?I\F;IJARLC/)L MO;?EASSTSASSBIS IN C'\g%ga CcolggsﬁL F'I\%ET)ER REQUIIEEBENTS
i L 0, ) - A\ n - - - - - -
HRPP 5-04 | ENERGY RECOVERY | END SUCTION| 50 35 PROPYLENE | 40% S 0.75 15 1.25 YES |BELL & GOSSETT| SERIES E-1510-1.25AD 12345 TAG VOLTAGE | PHASE | (NEMA 1/4X/12) | (YES/NO) (YES/NO) | CONSTANT TORQUE | (YES/NO) (YES/NO) (YES/NO) VFD) AUTOMATIC)  |(FULL/REDUCED VOLTAGE)| (YES/NO) | (YES/NO) (YES/NO) (YES/NO) NOTES
HWPP 5-01 HEATING WATER | END SUCTION| 100 80' PROPYLENE | 40% 8' - 6.75 3" 2.5" 3DS-2.5S - DC-3 1.0 YES |BELL & GOSSETT| SERIES E-1510-2.5BB 1,2,3,4,5
, , . . , ACC 03 480 V 3 NEMA 4 NO NO VARIABLE NO NO YES CONTACTOR MANUAL REDUCED VOLTAGE NO NO NO NO
HWPP 5-02 | HEATING WATER | END SUCTION| 100 80 PROPYLENE | 40% 8 - 6.75 3 25 3DS-2.5S - DC-3 1.0 YES |BELL & GOSSETT| SERIES E-1510-2.5BB 1,2,3,4,5
AHU 5-46 480 V 3 NEMA 1 NO NO VARIABLE NO NO YES CONTACTOR MANUAL REDUCED VOLTAGE NO NO NO NO
HWPP 5-03 | HEATING WATER | END SUCTION| 100 80' PROPYLENE | 40% 8' - 6.75 3" 2.5" 3DS-2.5S - DC-3 1.0 YES |BELL & GOSSETT| SERIES E-1510-2.5BB 1,2,3,4,5
, . - AHU 5-47 480 V 3 NEMA 1 NO NO VARIABLE NO NO YES CONTACTOR MANUAL REDUCED VOLTAGE NO NO NO NO
SMP 1A SNOWMELT WET ROTOR | 80 60 PROPYLENE | 50% - - - 2 2 - - - - ECM |BELL & GOSSETT | ECOCIRC XL 110-180 3PH 6,7,8
, . . AHURF 46 | 480V 3 NEMA 1 NO NO VARIABLE NO NO YES CONTACTOR MANUAL REDUCED VOLTAGE NO NO NO NO 1
SMP 1B SNOWMELT WET ROTOR | 80 60 PROPYLENE | 50% - - - 2 2 - - - - ECM | BELL & GOSSETT| ECOCIRC XL110-180 3PH 6,7,8
SMP 1C SNOWMELT WET ROTOR | 80 60' PROPYLENE | 50% - - - 2" 2" - - - - ECM | BELL & GOSSETT | ECOCIRC XL110-180 3PH 6,7,8,9 AHURF 47 | 480V 3 NEMA 1 NO NO VARIABLE NO NO VES CONTACTOR MANUAL REDUCED VOLTAGE NO NO NO NO 2
— AHUSF 46 | 480V 3 NEMA 1 NO NO VARIABLE NO NO YES CONTACTOR MANUAL REDUCED VOLTAGE NO NO NO NO 2
GENERAL MECHANICAL NOTES: AHUSF 47 | 480V 3 NEMA 1 NO NO VARIABLE NO NO YES CONTACTOR MANUAL REDUCED VOLTAGE NO NO NO NO 2
HRPP 5-04 | 480V 3 NEMA 1 NO NO VARIABLE NO NO YES CONTACTOR MANUAL REDUCED VOLTAGE NO NO NO NO
A. REFER TO ELECTRICAL SECTION BELOW FOR CALCULATED SHORT-CIRCUIT CURRENT AT EQUIPMENT. AWPP 501 | 280V 3 NEMA 1 NO NO VARIABLE NO NO VES CONTACTOR MANUAL REDUCED VOLTAGE NO NO NO NO
MECHANICAL NOTES: HWPP 5-02 | 480V 3 NEMA 1 NO NO VARIABLE NO NO YES CONTACTOR MANUAL REDUCED VOLTAGE NO NO NO NO
1. PROVIDE A 4" EQUIPMENT PAD FOR ALL FLOOR MOUNTED PUMPS. CONTRACTOR TO VERIFY FRAME TYPE AND SECURE WITH ANCHOR BOLTS ON TOP OF NEOPRENE PADS AS REQUIRED (INERTIA BASES WILL NOT BE REQUIRED FOR SLAB ON GRADE INSTALLATIONS). HWPP 5-03 | 480V 3 NEMA 1 NO NO VARIABLE NO NO YES CONTACTOR MANUAL REDUCED VOLTAGE NO NO NO NO
2. REFERENCE PIPING DIAGRAMS FOR INSTALLATION OF ALL REQUIRED ISOLATION VALVES, PRESSURE GAUGES, TRIPLE DUTY VALVES, SUCTION DIFFUSERS, ETC FOR EACH DIFFERENT TYPE OF PUMP INSTALLATION.
3. INCLUDE START-UP OF ALL PUMPS BY A FACTORY CERTIFIED TECHNICIAN. ENSURE ALL PUMPS ARE NOT OVERLOADING BY EITHER ADJUSTING TRIPLE DUTY VALVE, OR SETTING HIGH LIMITS ON VFD CONTROLLER. CONFIRM WITH ENGINEER IF ANY CLARIFICATIONS ARE REQUIRED.
4. PROVIDE A FACTORY CERTIFIED LASER ALIGNMENT WITH FULL REPORT SUBMITTED TO ENGINEER OF RECORD. ALTERNATIVE APPROVED EQUAL MANUFACTURERS WITHOUT SPLIT CASE COUPLING _§GRUNDFOS MODEL LCS) WOULD BE EXEMPT OF THIS REQUIREMENT. GENERAL NOTES:
S B B O ST L T S Gl LS '
: : : A. FOR VFD'S WITH BYPASS PROVISIONS, SEPARATE MOTOR OVERLOAD PROTECTION REQUIRED FOR EACH MOTOR, WHEN IN THE BYPASS POSITION.
7. SUPPORT WET ROTOR, OR INLINE TYPE, PUMP INSTALLATIONS ON BRACKET SECURED EITHER DIRECTLY TO WALL OR UNISTRUT STAND. PROVIDE PIECES OF NEOPRENE AT POINTS OF CONNECTION TO STRUCTURE TO REDUCE ANY VIBRATION TRANSMISSION THROUGH FLOOR B VFD EQUIPMENT SHALL HAVE STANDARD SHORT-CIRCUIT CURRENT RATING HIGHER T,_?AN THE CALCULATED VALUE SHOWN IN THE MOTOR SCHEDULE
8. PROVIDE WALL BRACKET WITH NEOPRENE SUPPORT CRADLE FOR MOUNTING PUMPS ONTO EXTERIOR WALL. ANCHOR AS REQUIRED FOR WEIGHT AND VIBRATION/RESTRAINT. : :
9. DELETE THIRD SNOWMELT PUMP UNDER ACCEPTANCE OF DEDUCT ALTERNATE #5. PUMPS INTENDED TO HAVE 'N-1' REDUNDANCY. C. VFDS TO HAVE INTEGRAL DISCONNECT UNLESS NOTED OTHERWISE.
NOTES:
ELECTRICAL 1. TYPICAL OF THREE FANS
CONTROLLER DISCONNECT AT MOTOR 2: TYPICAL OF FOUR FANS
EQUIPMENT CALCULATED FURNISHED BY/ FUSE SIZE FURNISHED BY/ CIRCUIT ELECTRICAL
TAG HP/LOAD |VOLTAGE | PHASE AFC TYPE INSTALLED BY LOCATION |CTRL WIRE BY| AMPS/TYPE (AMPS) NEMA TYPE | INSTALLEDBY | LOCATION PANEL NUMBER CONDUIT/FEEDER SIZE NOTES
HRPP 5-04 1HP 480 V 3 10000 VFD DIV 23/DIV 26 AT UNIT DIV 23 20A N/A NEMA 1 DIV 26/DIV 26 AT UNIT HNSM2.2 20,22,24 3/4"C. 3#10 & 1#10 GND
HWPP 5-01 10 480 V 3 10000 VFD DIV 23/DIV 26 AT UNIT DIV 23 20A N/A NEMA 1 DIV 26/DIV 26 N/A HNSM2.2 13,15,17 3/4"C. 3#10 & 1#10 GND
HWPP 5-02 10 HP 480 V 3 10000 VFD DIV 23/DIV 26 AT UNIT DIV 23 20A N/A N/A DIV 26/DIV 26 N/A HNSM2.2 19,21,23 3/4"C. 3#10 & 1#10 GND
HWPP 5-03 10 HP 480 V 3 10000 VFD DIV 23/DIV 26 AT UNIT DIV 23 20A N/A NEMA 1 DIV 26/DIV 26 N/A HNSM2.2 14,16,18 3/4"C. 3#10 & 1#10 GND
SMP 1A 3HP 208 V 3 3400 INTEGRAL DIV 23 INTEGRAL DIV 23 N/A N/A N/A N/A N/A LNSM2.1A 61,63,65 3/4"C. 3#12 & 1#12 GND
SMP 1B 3HP 208 V 3 3400 INTEGRAL DIV 23 INTEGRAL DIV 23 N/A N/A N/A N/A N/A LNSM2.1A 67,69,71 3/4"C. 3#12 & 1#12 GND
SMP 1C 3HP 208 V 3 3400 INTEGRAL DIV 23 INTEGRAL DIV 23 N/A N/A N/A N/A N/A LNSM2.1A 22,2426 3/4"C. 3#12 & 1#12 GND
GENERAL ELECTRICAL NOTES: CONTROLLER TYPES:
A. WHEN THE CONTROLLER TYPE IS A VFD OR MAGNETIC STARTER, REFER TO THE VARIABLE FREQUENCY DRIVE CONTROLLER SCHEDULE OR THE VFD - VARIABLE FREQUENCY MOTOR CONTROLLER MAGS - MAGNETIC STARTER
MAGNETIC STARTER SCHEDULE FOR MORE INFORMATION. MMS - MANUAL MOTOR STARTER (WITH OVERLOADS) MRS/MS - MOTOR RATED SWITCH (WITHOUT OVERLOADS)
B. MECHANICAL EQUIPMENT AND CORRESPONDING ELECTRICAL DISCONNECTS/CONTROLLERS SHALL HAVE A STANDARD SHORT-CIRCUIT CURRENT CP - CONTROL PANEL
RATING HIGHER THAN THE CALCULATED VALUE SHOWN IN THIS SCHEDULE, DETAILED BY THE “CALCULATED AFC” COLUMN.
ELECTRICAL NOTES:
MECHANICAL (232113)
PUMP TANK
EQUIPMENT NUMBER OF GPM  |DISCHARGE| MOTOR HP RPM | VOLTAGE/PHASE | CAPACITY MODEL
TAG APPLICATION PUMPS (EACH) | HEAD (FT) (EACH) (EACH) (EACH) (GAL) MANUFACTURER NUMBER MECHANICAL NOTES
GFS 5-01 SNOWMELT 1 10 70' 1/2 3600 120/1 55 GAL BELL & GOSSETT GMU-30 1,2,4
GFS 5-02 SNOWMELT 1 10 70' 1/2 3600 120/1 55 GAL BELL & GOSSETT GMU-30 1,2,4
GENERAL MECHANICAL NOTES:
A. REFER TO ELECTRICAL SECTION BELOW FOR CALCULATED SHORT-CIRCUIT CURRENT AT EQUIPMENT.
MECHANICAL NOTES:
1. PROVIDE 4" CONCRETE EQUIPMENT PAD AND NEARBY FLOOR DRAIN. REFER TO PLANS FOR COORDINATION OF SERVICE SPACE AND ACCESS.
2. INCLUDE WITH DIAPHRAM TANK ipt-5 AND LOW WATER CUT OFF SWITCH. STARTER TO BE PREWIRED FROM FACTORY FOR STANDARD PLUG INTO ELECTRICAL RECEPTACLE.
3. GLYCOL FEED PUMPS TO HOLD 40% PROPYLENE GLYCOL SOLUTION WITHIN HEATING WATER SYSTEM.
4. GLYCOL FEED PUMPS TO HOLD 50% PROPYLENE GLYCOL SOLUTION FOR SNOWMELT SYSTEM.
ELECTRICAL
CONTROLLER DISCONNECT AT MOTOR
EQUIPMENT CALCULATED FURNISHED BY/ FUSE SIZE FURNISHED BY/ CIRCUIT ELECTRICAL
TAG HP/LOAD |VOLTAGE | PHASE AFC TYPE INSTALLEDBY | LOCATION |CTRLWIREBY| AMPS/TYPE (AMPS) NEMA TYPE | INSTALLEDBY | LOCATION PANEL NUMBER CONDUIT/FEEDER SIZE NOTES
GFS 5-01 1/2 HP 120V 1 3400 INTEGRAL DIV 23 INTEGRAL DIV 23 N/A N/A N/A N/A N/A LNSM2.1A 28 3/4"C. 2#12 & 1#12 GND
GFS 5-02 1/2 HP 120V 1 3400 INTEGRAL DIV 23 INTEGRAL DIV 23 N/A N/A N/A N/A N/A LNSM2.1A 30 3/4"C. 2#12 & 1#12 GND
GENERAL ELECTRICAL NOTES: CONTROLLER TYPES:
A. WHEN THE CONTROLLER TYPE IS A VFD OR MAGNETIC STARTER, REFER TO THE VARIABLE FREQUENCY DRIVE CONTROLLER SCHEDULE OR THE MMS - MANUAL MOTOR STARTER (WITH OVERLOADS) MAGS - MAGNETIC STARTER
MAGNETIC STARTER SCHEDULE FOR MORE INFORMATION. CP - CONTROL PANEL MRS/MS - MOTOR RATED SWITCH (WITHOUT OVERLOADS)
B. MECHANICAL EQUIPMENT AND CORRESPONDING ELECTRICAL DISCONNECTS/CONTROLLERS SHALL HAVE A STANDARD SHORT-CIRCUIT CURRENT
RATING HIGHER THAN THE CALCULATED VALUE SHOWN IN THIS SCHEDULE, DETAILED BY THE “CALCULATED AFC” COLUMN.
ELECTRICAL NOTES:
MECHANICAL (238126)
SUPPLY FAN COOLING COIL HEATING COIL CONDENSING UNIT FILTER
EQUIPMENT ESP (IN | MOTOR SENSIBLE TOTAL TOTAL REFRIGERANT| NUMBEROF | SOUND AMBIENT EFFICIENCY APD AT 50% MECHANICAL
TAG APPLICATION CFM | W.C) HP TYPE CAPACITY (MBH) | CAPACITY (MBH) TYPE CAPACITY (KW)|  SEER/EER TYPE FANS PRESS. |TEMPERATURE (F)| TYPE (%) LOADING (INW.C.) | MANUFACTURER | MODEL NUMBER |  NOTES
DXSS 01 BUS STOP COOLING 1200 0.25" - HEAT PUMP VARIES 17,000 HEAT PUMP 18,000 - - - - PLEATED 30% 0.5" CARRIER 40MAQB18B--3 1,2,3
DXSSCU 01 HEAT PUMP - - - - - - - - 20/125 R410A 1 59.0 22-120 - - - CARRIER 38MAQB18R~-3 456
GENERAL MECHANICAL NOTES:
A. REFER TO ELECTRICAL SECTION BELOW FOR CALCULATED SHORT-CIRCUIT CURRENT AT EQUIPMENT.
MECHANICAL NOTES:
1. INCLUDE ALL WALL MOUNTING BRACKETS AND HARDWARE FOR INSTALLATION WITHIN BUS SHELTER EXTERIOR WALL. REFEER TO ARCHITECTURAL FOR ELEVATION.
%. I:l’\lRC(I)_\l/JBIIEE THE 7-DAY PROGRAMMABLE CONTROL PANEL OPTION WITHIN A CLEAR VANDAL RESISTANT COVER. SET UP 7-DAY PROOGRAMMING CYCLE FOR STAND-ALONG CONTROL.
4. PROVIDE EITHER 4" CONCRETE PAD ON GRADE, OR ANGLE IRON SUPPORT FRAME COATED IN CORROSION RESISTANT PAINT TO SUPPORT OUTDOOR UNIT ABOVE GROUND.
5. INCLUDE PRECHARGED REFRIGERANT LINE SET FOR COMPLETE INSTALLATION. CONFIRM HOLE SIZE NEED FOR WALL SLEEVE THROUGH EXTERIOR WALL OF BUS SHELTER.
6. PROVIDE START-UP AND TRAINING BY FACTORY SERVICE TECHNICIAN.
ELECTRICAL
CONTROLLER DISCONNECT AT MOTOR
EQUIPMENT CALCULATED FURNISHED BY/ FUSE SIZE FURNISHED BY/ CIRCUIT
TAG HP/LOAD |VOLTAGE | PHASE AFC TYPE INSTALLED BY LOCATION |CTRLWIRE BY| AMPS/TYPE (AMPS) NEMA TYPE | INSTALLED BY LOCATION PANEL NUMBER CONDUIT/FEEDER SIZE ELECTRICAL NOTES
DXSS 01 208 V 3 INTEGRAL DIV 23 AT UNIT DIV 23 30A 25 3R DIV 26/DIV 26 AT UNIT LN13 A 6,8,10 3/4"C. 3#10 & 1#10 GND 1
GENERAL ELECTRICAL NOTES: CONTROLLER TYPES:
A. WHEN THE CONTROLLER TYPE IS A VFD OR MAGNETIC STARTER, REFER TO THE VARIABLE FREQUENCY DRIVE CONTROLLER SCHEDULE OR THE MMS - MANUAL MOTOR STARTER (WITH OVERLOADS) MAGS - MAGNETIC STARTER
MAGNETIC STARTER SCHEDULE FOR MORE INFORMATION. CP - CONTROL PANEL MRS/MS - MOTOR RATED SWITCH (WITHOUT OVERLOADS)
B. MECHANICAL EQUIPMENT AND CORRESPONDING ELECTRICAL DISCONNECTS/CONTROLLERS SHALL HAVE A STANDARD SHORT-CIRCUIT CURRENT
RATING HIGHER THAN THE CALCULATED VALUE SHOWN IN THIS SCHEDULE, DETAILED BY THE “CALCULATED AFC” COLUMN.
ELECTRICAL NOTES:
1. INDOOR UNIT POWERED FROM OUTDOOR UNIT.
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SEQUENCES OF OPERATION
A. MODE INDEXING
1.01  GENERAL a. OCCUPIED/UNOCCUPIED: THE OCCUPANCY MODE (OCCUPIED OR UNOCCUPIED) SHALL BE DETERMINED THROUGH A USER-ADJUSTABLE, GRAPHICAL, SEVEN-DAY SCHEDULE WITH A HOLIDAY SCHEDULE. THE START TIME SHALL BE ADJUSTED BY AN OPTIMUM START ROUTINE SUCH THAT THE UNIT IS STARTED AT THE LATEST POSSIBLE TIME TO ALLOW THE SPACE TEMPERATURES TO BE
A. FAN & PUMP MOTOR CONTROL: AT THE OCCUPIED SET POINT AT THE TIME OF OCCUPANCY.
a. 1-PHASE MOTORS START/STOP CONTROL: b. UNOCCUPIED: N/A - UNIT SHALL OPERATE IN OCCUPIED MODE 24/7.
- WITH MAGNETIC STARTERS: CONTROL RELAY CONTACTS WIRED THROUGH "AUTO" LEG OF HAND-OFF-AUTO SWITCH IN CONTROL CIRCUIT OF MAGNETIC STARTER c. SHUTDOWN: BY COMMAND FROM MASTER CONTROL UNIT VIA SECONDARY CONTROL NETWORK, AND BY LOCAL SAFETY CONTROLS. WHENEVER THE SUPPLY FAN IS DE-ENERGIZED, AS SENSED BY THE STATUS SWITCH, THE RETURN FAN SHALL BE DE-ENERGIZED, THE OUTSIDE AND EXHAUST AIR DAMPERS SHALL BE CLOSED AND THE RETURN AIR DAMPER SHALL BE OPEN, THE
FURNISHED UNDER DIVISION 16 OR WITH EQUIPMENT. HEATING AND COOLING VALVES SHALL BE CLOSED OR POSITIONED AS DESCRIBED BELOW
«  WITHOUT MAGNETIC STARTERS: CONTACTOR, CONTROL RELAY, THERMOSTAT, MANUAL START/STOP STATION, OR OTHER DEVICE APPROPRIATE FOR SEQUENCE B. SUPPLY AND RETURN FAN OPERATION:
OF OPERATION WITH CONTACTS RATED FOR LOAD TO CONTROL MOTOR. a. CONTINUOUS DURING OCCUPIED MODE (REFER TO 'FAN SPEED' CONTROL SEQUENCES).
b. 3-PHASE MOTORS: C. SYSTEM STARTUP SEQUENCE: COMMANDED BY MCU. THE SUPPLY FAN SHALL BE ENERGIZED. THE SUPPLY AIR DUCT STATIC PRESSURE SET POINT SHALL BE SLOWLY RAMPED FROM ZERO TO THE FINAL SET POINT VALUE WHEN THE SUPPLY FAN IS STARTED. THE AIR HANDLING UNIT SUPPLY FAN SPEED SHALL MODULATE TO MAINTAIN DUCT STATIC PRESSURE SET POINT THE SUPPLY
. CONSTANT SPEED: FAN SPEED SHALL NOT DROP BELOW 30% (ADJUSTABLE) TO ASSURE ADEQUATE FAN MOTOR COOLING THE STATIC PRESSURE SET POINT SHALL BE RESET SO THAT AT LEAST ONE OF THE VAV BOXES IS AT 90% (ADJUSTABLE) OF ITS CFM FLOW SET POINT AND MAINTAINING ITS SPACE TEMPERATURE SET POINT.
1. START/STOP CONTROL: CONTROL RELAY CONTACTS WIRED THROUGH "AUTO" LEG OF HAND-OFF-AUTO SWITCH IN CONTROL CIRCUIT OF MAGNETIC STARTER a. UNIT SMOKE ISOLATION DAMPERS: COMMANDED TO OPEN BY AHU CONTROLLER AND PROVED OPEN, VIA DAMPER END SWITCHES, BEFORE ENABLING FAN MOTOR SPEED CONTROLLERS.
FURNISHED UNDER DIVISION 16 OR WITH EQUIPMENT. b. SYSTEM SMOKE DAMPERS: COMMANDED OPEN BY AHU CONTROLLER.
2. ABNORMAL POWER PROTECTION: 3-PHASE POWER MONITORS. WIRE CONTROL CONTACTS IN SERIES WITH MOTOR START/STOP CONTROL RELAY CONTACTS. c. FAN MOTOR SPEED CONTROLLERS: ENABLED BY AHU CONTROLLER.
3. ALARM: WIRE ALARM CONTACTS TO DDC SYSTEM POINTS SPECIFIED IN PART 2. d. SUPPLY FAN VFD: ENABLED BY AHU CONTROLLER.
4. SAFETIES: WIRE CONTACTS FOR SAFETY DEVICES SUCH AS FREEZE-PROTECTION THERMOSTATS, AND END SWITCHES IN SERIES WITH MOTOR START/STOP e. MOTOR SPEED CONTROLLERS: RAMP UP FAN SPEEDS TO ACHIEVE INITIAL SET POINTS DOWNLOADED FROM AHU CONTROLLER. (INSTALL DUCT STATIC PRESSURE SENSOR 2/3 DOWN SUPPLY MAIN, VERIFY EXACT LOCATION WITH ENGINEER OF RECORD.)
CONTROL RELAY CONTACTS. f.  SUPPLY DUCT STATIC PRESSURE SET POINT: 1.50” W.G
5. SMOKE DETECTOR OR FIRE ALARM INTERFACE: WIRE CONTACTS IN SERIES WITH MOTOR START/STOP CONTROL RELAY CONTACTS. VERIFY LOCATION OF D. SUPPLY FAN SPEED: REGULATED BY ITS VFD TO MAINTAIN SUPPLY DUCT STATIC PRESSURE SET POINT DOWNLOADED FROM MCU. IN THE EVENT OF LOSS OF COMMUNICATION WITH ONE OR MORE VAV CONTROLLERS THE SYSTEM SHALL REVERT TO MODULATING THE FAN SPEED TO MAINTAIN THE DUCT STATIC PRESSURE SET POINT OF 1.50" W.G. (ADJUSTABLE). A HIGH LIMIT FUNCTION
CONTACTS PROVIDED UNDER FIRE ALARM CONTRACT. SHALL REDUCE THE SUPPLY FAN SPEED TO KEEP THE SUPPLY DUCT PRESSURE FROM EXCEEDING 3.0" INCHES OF WATER REGARDLESS OF THE DEMAND FROM THE VAV BOXES. THE FINAL DUCT STATIC PRESSURE SET POINT SHALL BE DETERMINED IN CONSULTATION WITH THE BALANCING CONTRACTOR. WHEN THE SUPPLY FAN IS DE-ENERGIZED THE STATIC SET POINT SHALL BE ZERO.
.  VARIABLE SPEED: a. OPERATING SET POINT: OPTIMIZED USING AN ALGORITHM THAT REPEATEDLY POLLS VAV BOX CONTROLLERS TO DETERMINE MINIMUM PRESSURE THAT WILL SATISFY AIR FLOW DEMANDS. INITIAL STATIC PRESSURE SETPOINT SHALL BE 1.5" W.C. (ADJ).
1. SPEED CONTROLLER: AS SPECIFIED IN SECTION 232923. b. SAFETY HIGH LIMIT: DIFFERENTIAL PRESSURE SWITCH ACROSS FAN WIRED TO VFD SAFETY INTERLOCK TO CAUSE FAN SHUTDOWN WHEN DIFFERENTIAL PRESSURE EXCEEDS SET POINT.
2. MOTOR DISCONNECT AUXILIARY CONTACTS: WIRED TO PREVENT DRIVE OPERATION IF DISCONNECT IS OPEN. « INITIAL SET POINT: 6.0° W.G.
3. SAFETIES: WIRE CONTACTS FOR SAFETY DEVICES SUCH AS FREEZE-PROTECTION THERMOSTATS, AND END SWITCHES TO DISABLE DRIVE. E. RETURN FAN SPEED: REGULATED BY ITS VFD TO MAINTAIN AN AIRFLOW OFFSET DURING MINIMUM OUTDOOR AIR MODE SEQUENCE OF THE AHU DOWNLOADED FROM MCU. DURING THIS MODE OF OPERATION THE RETURN FAN WILL OPERATE AT SUPPLY AIR VOLUME LESS THE MINIMUM OUTDOOR AIR INTAKE WITH THE RELIEF DAMPER IS FULLY CLOSED AND OUTDOOR AIR DAMPER FULLY
4. SMOKE DETECTOR OR FIRE ALARM INTERFACE: WIRE CONTACTS TO DISABLE DRIVE. VERIFY LOCATION OF CONTACTS PROVIDED UNDER FIRE ALARM OPEN. NOTE THAT THIS SAME AIRFLOW OFFSET WILL BE MAINTAINED THROUGHOUT THE ECONOMIZER CYCLE TO MANAGE BUILDING PRESSURIZATION REQUIREMENTS BY MAINTAINING THAT SAME MINIMUM OUTDOOR AIRFLOW OFFSET. A HIGH LIMIT FUNCTION SHALL REDUCE THE RETURN FAN SPEED TO KEEP THE INCOMING PRESSURE FROM EXCEEDING -2.5 INCHES OF WATER
CONTRACT. REGARDLESS OF THE DEMAND SIGNAL FROM BAS AND ALARM MAINTENANCE THAT AIRFLOW SENSOR MAY BE FOULED FROM DEBRIS AND IN NEED OF CLEANING.
c. SMOKE DAMPERS: PROVIDE WIRING FOR SMOKE DAMPERS AND COMBINATION FIRE/SMOKE DAMPERS PROVIDED UNDER THIS DIVISION. a. SAFETY HIGH LIMIT: DIFFERENTIAL PRESSURE SWITCH ACROSS FAN WIRED TO MSC SAFETY INTERLOCK TO CAUSE FAN SHUTDOWN WHEN DIFFERENTIAL PRESSURE EXCEEDS SET POINT.
d. DATA BASE GENERATION: COMPLETE WITH DYNAMIC GRAPHIC DISPLAYS AND ALARM ASSIGNMENTS + INITIAL SET POINT: 3.0" W.G.
F. DISCHARGE AIR TEMPERATURE SET POINT (AHU 5-47): THE HEATING COIL VALVE, MIXED AIR DAMPERS, AND COOLING COIL VALVE SHALL MODULATE IN SEQUENCE TO MAINTAIN SUPPLY AIR TEMPERATURE SET POINT. PROVIDE DEADBAND BETWEEN HEATING AND ECONOMIZER COOLING.
2.01 AIR HANDLING UNIT OPERATING SEQUENCE (FOR BOTH AHU-46 AND AHU-47 - NOTE SLIGHT VARIANCES WITHIN SEQUENCES BELOW) a. OUTPUT TO CONTROLLED DEVICES: RANGED FROM 0 TO 100% AS DISCHARGE TEMPERATURE VARIES THROUGH HEATING AND COOLING PROPORTIONAL BANDS.
A. SYSTEMS' PERFORMANCE INTENT - AHU-46: AHU-46 PROVIDES VAV CONTROL, IN CONJUNCTION WITH DISPLACEMENT VENTILATION TECHNIQUES, FOR THE MAIN ENTRY b. INTEGRAL FUNCTION: ADDED TO CONTROL LOOP TO ELIMINATE PROPORTIONAL BAND OFFSET.
LOBBY (BUILDING 5). AHU IS EQUIPPED WITH CHILLED WATER COOLING COILS, HEATING WATER IFB HEATING COILS, DIRECT INJECTION HUMIDIFIER, FILTER SECTIONS, c. DISCHARGE AIR TEMPERATURE RESET UPWARD: IF 90% OF THERMOSTATS ASSOCIATED WITH CONTROL TYPE 2 (SEE AIR VALVE SEQUENCES) ARE CALLING FOR HEATING, THAN ALLOW DISCHARGE AIR TEMPERATURE SET POINT TO ADJUSTED UP BY 1 DEGREE. INCLUDE ADEQUATE DELAY BETWEEN SETPOINT ADJUSTMENTS TO ACCOUNT FOR SPACE REACTION TIME.
MIXING BOXES, SUPPLY FAN SECTION, AND RETURN FAN ARRAY (UL LISTED FOR SMOKE PURGE) WITH AIRSIDE ECONOMIZER DAMPERS ALONG OTHER ELEMENTS AS «  NOTE THAT ONCE MORE THAN 1 THERMOSTAT ASSOCIATED WITH TYPE 2 CONTROL SEQUENCE SWITCHES TO COOLING MODE, THAN TEMP DISCHARGE WILL BE AUTOMATICALLY RESET TO DEFAULT (62 DEGREES).
SHOWN ON THIS DRAWING. UNIT IS VARIABLE VOLUME FLOW WITH CONSTANT MINIMUM OUTDOOR AIR INTAKE BASED ON SCHEDULED AIRFLOWS SHOWN ON DRAWINGS d. DISCHARGE AIR TEMPERATURE RESET DOWNWARD: 62 DEGREE DISCHARGE (ADJ.) WILL BE MINIMUM TEMP ALLOWED. HOWEVER, IF DISCHARGE TEMPERATURE NEEDS TO DROP FOR HUMIDITY CONTROL (PER ITEM 'E' BELOW) THAN THAT SHALL BE THE NEWLY ESTABLISHED DISCHARGE TEMPERATURE AT 54 DEGREES.
(EXCEPT IN ECONOMIZER MODE OR OUTDOOR AIR PURGE MODE). THIS UNIT IS ALSO EQUIPPED WITH 1ST STAGE COOLING, AND/OR ENERGY RECOVERY COILS, TO e. HUMIDITY CONTROL: MAINTAIN DEWPOINT TEMPERATURE OF DISCHARGE AIR AT OR BELOW 54 DEGREES. IF OUTDOOR AIR DEWPOINT IS HIGHER DURING ECONOMIZER THAN THE COOLING COIL SHALL BE ENABLED TO ACT SIMULTANEOUSLY TO CONTROL HUMIDITY LEVELS WITHIN AREAS SERVED. IF DISCHARGE AIR SETPOINT IS BEING RAISED DUE TO VAV BOX POLLING, LIMIT
ALLOW FOR 100% OUTDOOR AIR PURGE WHEN REQUIRED FOR PATIENT SAFETY. IN ADDITION, THIS UNIT WILL BE EQUIPPED WITH BI-POLAR IONIZATION TO HELP CONTAIN TEMPERATURE INCREASE ALLOWED TO MAINTAIN DEWPOINT BELOW 54 DEGREES.
SPREAD OF PATHOGENS WITHIN THIS PUBLIC GATHERING AREA. f. DEFAULT DISCHARGE AIR SETPOINT: 62 DEGREES
B. SYSTEMS' PERFORMANCE INTENT - AHU-47: AHU-47 PROVIDES VAV CONTROL WITH REHEAT FOR THE PRIMARY CARE CLINIC EXPANSION. AHU IS EQUIPPED WITH G. DISCHARGE AIR TEMPERATURE SET POINT (AHU 5-47): THE HEATING COIL VALVE, MIXED AIR DAMPERS, AND COOLING COIL VALVE SHALL MODULATE IN SEQUENCE TO MAINTAIN SUPPLY AIR TEMPERATURE SET POINT. PROVIDE DEADBAND BETWEEN HEATING AND ECONOMIZER COOLING.
CHILLED WATER COOLING COILS, HOT WATER IFB HEATING COIL, DIRECT INJECTION HUMIDIFIER, FILTER SECTIONS, MIXING BOXES, SUPPLY FAN SECTION, AND RETURN a. OUTPUT TO CONTROLLED DEVICES: RANGED FROM 0 TO 100% AS DISCHARGE TEMPERATURE VARIES THROUGH HEATING AND COOLING PROPORTIONAL BANDS.
FAN ARRAY WITH AIRSIDE ECONOMIZER DAMPERS ALONG OTHER ELEMENTS AS SHOWN ON THIS DRAWING. UNIT IS VARIABLE VOLUME FLOW WITH CONSTANT MINIMUM b. INTEGRAL FUNCTION: ADDED TO CONTROL LOOP TO ELIMINATE PROPORTIONAL BAND OFFSET.
OUTDOOR AIR INTAKE BASED ON SCHEDULED AIRFLOWS SHOWN ON DRAWINGS (EXCEPT IN ECONOMIZER MODE). c. DISCHARGE AIR TEMPERATURE RESET UPWARD: IF MORE THAN 90% OF POLLED VAV BOXES ARE AT MINIMUM POSITION (OR CONSTANT VOLUME VAV'S IN HEATING MODE) THAN ALLOW DISCHARGE AIR TEMPERATURE SET POINT TO ADJUSTED UP BY 1 DEGREE. INCLUDE ADEQUATE DELAY BETWEEN SETPOINT ADJUSTMENTS TO ACCOUNT FOR VAV REACTION TIME.
a. NOTE THAT AHU-47 WILL BE INSTALLED AS PART OF THIS PROJECT, BUT NOT CONNECTED TO ACTUAL BUILDING LOAD UNTIL PRIMARY CARE CLINIC IS CONSTRUCTED d. DISCHARGE AIR TEMPERATURE RESET DOWNWARD: IF MORE THAN 90% OF POLLED VAV BOXES ARE AT MAXIMUM POSITION (OR CONSTANT VOLUME VAV REHEAT COILS MORE THAN 75% CLOSED) THAN ALLOW DISCHARGE AIR TEMPERATURE SET POINT TO BE ADJUSTED DOWN BY 1 DEGREE. INCLUDE ADEQUATE DELAY BETWEEN SETPOINT ADJUSTMENTS TO ACCOUNT FOR VAV
IN FUTURE. THEREFORE SOME TESTING AND COMMISSIONING MAY NEED TO BE DEFERRED TO THAT FUTURE PROJECT/TIME. CONTROL CONTRACTOR SHAL TEST AS REACTION TIME.
MANY POINT AS POSSIBLE AND SUBMIT LIST OF DEFFERED TESTING TO ENGINEER AND COMMISSIONING AGENT FOR REVIEW AND ACCEPTANCE. e. HUMIDITY CONTROL: MAINTAIN DEWPOINT TEMPERATURE OF DISCHARGE AIR AT OR BELOW 54 DEGREES. IF OUTDOOR AIR DEWPOINT IS HIGHER DURING ECONOMIZER THAN THE COOLING COIL SHALL BE ENABLED TO ACT SIMULTANEOUSLY TO CONTROL HUMIDITY LEVELS WITHIN AREAS SERVED. IF DISCHARGE AIR SETPOINT IS BEING RAISED DUE TO VAV BOX POLLING, LIMIT
TEMPERATURE INCREASE ALLOWED TO MAINTAIN DISCHARGE AIR DEWPOINT BELOW 54 DEGREES.
SUPPLY FAN MSC HARDWARE POINT SUMMARY: f. DEFAULT DICHARGE AIR SETPOINT: 54 DEGREES
H. COOLING COIL VALVE:
DESCRIPTION TYPE FIELD INTERFACE a. NORMAL POSITION: CLOSED.
SUPPLY AIR CEM ANALOG INPUTS AIR FLOW STATIONS b. ACTION: INCREASING CHILLED WATER FLOW AS DISCHARGE AIR TEMPERATURE RISES THROUGH COOLING PROPORTIONAL BAND.
SUPPLY FAN STATUS/SPEED ** ANALOG OUTPUT MOTOR SPEED CONTROLLERS(MULTIPLE) l.  FIRST STAGE COOLING (AHU-46 ONLY): IF OUTDOOR AIR TEMPERATURE IS ABOVE 78 DEGREES, AND UNIT IS MANUALLY PUT INTO 100% OUTDOOR AIR PURGE MODE, THEN THE ENERGY RECOVERY COIL ISOLATION VALVES(X2) WILL BE CONFIRMED CLOSED VIA ACTUATOR END SWITCHES. THEN THE FIRST STAGE ISOLATION VALVE WILL OPEN AND ALLOW THE RETURN CHILLED WATER VALVE
SUPPLY DUCT STATIC PRESSURE ANALOG INPUT PRESSURE SENSOR TO MODULATE UNTIL DISCHARGE FROM FIRST STAGE COOLING IS AT 66 DEGREES (ADJ) AND/OR REACHES MAXIMUM OPEN POSITION.
HIGH LIMIT DUCT STATIC SAFETY ANALOG INPUT PRESSURE SENSOR J. PREHEAT COIL VALVES:
PREFILTER ANALOG INPUT DIFFERENTIAL PRESSURE SENSOR a. NORMAL POSITION: OPEN.
FINAL FILTER ANALOG INPUT DIFFERENTIAL PRESSURE SENSOR b. ACTION: INCREASING HEATING WATER TO FULL FLOW AS DISCHARGE AIR TEMPERATURE FALLS THROUGH HEATING PROPORTIONAL BAND.
SAFETIES INTERLOCK DIGITAL INPUTS MULTIPLE CONTACTS c. 100% OUTDOOR AIR PURGE MODE: PREHEAT COIL VALVE WILL OPERATE NORMALLY, BUT IN THIS MODE THE FIRST STAGE ENERGY RECOVERY COIL WILL BE ENGAGED TO ASSIST IN OVERALL HEATING CAPACITY REQUIRED, REFER TO ENERGY RECOVERY COIL SEQUENCE BELOW.
DUCT SMOKE DETECTOR DIGITAL INPUT FIRE ALARM CONTACT K. ENERGY RECOVERY COIL (AHU-46 ONLY): IF OUTDOOR AIR IS BELOW 30 DEGREES, AND UNIT IS MANUALLY PUT INTO 100% OUTDOOR AIR PURGE MODE, THEN THE ENERGY RECOVERY COIL ISOLATION VALVES (X2) WILL BOTH OPEN WHILE CLOSING THE 1ST STAGE CHILLED WATER COOLING CONTROL VALVES. ONCE BOTH SETS OF VALVES ARE PROVEN TO BE IN CORRECT POSITION VIA END
VFD ENABLE/OFF ** DIGITAL INPUT AHU CONTROLLER OUTPUT SWITCHES THE CORRESPONDING ENERGY RECOVERY COIL PUMP SHALL BE ENABLED TO FLOW AT A CONSTANT RATE BY VFD CONTROLLER FREQUENCY SET BY BALANCING CONTRACTOR.
L. 100% OUTDOOR AIR PURGE MODE (AHU-46 ONLY): SHALL BE MANUALLY ENABLED BY BAS OPERATOR AND RESET ON A DAILY BASIS TO ENSURE NOT LEFT UNINTENTIONALLY IN THIS MODE FOR EXTENDED PERIODS OF TIME. BUILDING AUTOMATION SHALL CLEARLY INDICATE WHEN AHU-46 IS IN THIS MODE OF OPERATION.
RETURN FAN MSC HARDWARE POINT SUMMARY: a. RESET PERIOD: EVERY 24 HOURS (adjustable).
M. BI-POLAR IONIZATION (AHU-46 ONLY): SHALL BE MANUALLY ENABLED BY BAS OPERATOR AS ACTIVE OR DISABLED. ONCE ACTIVATED THE BAS SHALL ENABLE POWER TO THE IONIZER UNITS AND ALLOW CONTINUAL CREATION OF IONS TO HELP CONTROL CONTAGIONS AND ODORS WHILE ENABLED. USER SHALL ALSO HAVE AN OPTION OF A TIMECLOCK ENABLE/DISABLE WITH 7-DAY
DESCRIPTION TYPE FIELD INTERFACE PROGRAMMABLE CYCLES TO START/STOP IONIZER DURING PERIODS OF HIGHER PATIENT TRAFFIC THROUGH THE LOBBY AREA.
RETURN AR CFM ANALOG INPUTS AIR FLOW STATIONS N. OUTSIDE AIR ECONOMIZER CYCLE: ENABLED WHEN UNIT OUTSIDE AIR ENTHALPY IS BELOW RETURN AIR ENTHALPY SWITCH-OVER POINT MINUS A 1.0 BTU/LB. DIFFERENTIAL, AND OUTSIDE AIR DRY-BULB TEMPERATURE IS BELOW SWITCH-OVER SET POINT MINUS A 2°F DIFFERENTIAL. THE OA DAMPER SHALL HAVE AN ADJUSTABLE ABSOLUTE MINIMUM POSITION SET IN CONJUNCTION WITH
RETURN FAN STATUS/SPEED(X2) ANALOG OUTPUT MOTOR SPEED CONTROLLERS(MULTIPLE) THE BALANCE CONTRACTOR.
RETURN DUCT STATIC SAFETY ANALOG INPUT PRESSURE SENSOR a. SWITCH-OVER ENTHALPY SET POINT: RETURN AIR ENTHALPY MINUS 1.0 BTU/LB
SAFETIES INTERLOCK DIGITAL INPUT MULTIPLE CONTACTS b. SWITCH-OVER TEMPERATURE SET POINT: 58 °F.
MSC ENABLE/OFF DIGITAL INPUT AHU CONTROLLER OUTPUT c. ENTHALPY VALUE: CALCULATED USING OUTSIDE AIR DRY-BULB AND RELATIVE HUMIDITY VALUES.
d. FAILURE MODE: ECONOMIZER OFF.
AIR HANDLING UNIT CONTROLLER HARDWARE POINT SUMMARY: e. DAMPER POSITIONS:
- OUTSIDE AIR DAMPER: MODULATE OPEN
DESCRIPTION TYPE FIELD INTERFACE «  RELIEF AIR DAMPERS: MODULATE OPEN
DISCHARGE AIR TEMPERATURE ANALOG INPUT TEMPERATURE SENSOR +  RETURN AIR DAMPER: MODULATE CLOSED
RETURN AIR TEMPERATURE ANALOG INPUT TEMPERATURE SENSOR O. MINIMUM OUTSIDE AIR DAMPER MODE:
SUPLY AIR TEMPERATURE ANALOG INPUT TEMPERATURE SENSOR a. MODULATE DAMPER TO FULLY OPEN POSITION TO MAINTAIN MINIMUM AIRFLOW SETPOINT IN OCCUPIED MODE.
MIXED AIR TEMPERATURE ANALOG INPUT TEMPERATURE SENSOR «  PROVIDE END SWITCH TO PROVE DAMPER IS FULLY OPEN (DURING MINIMUM OUTDOOR AIR MODE ONLY).
RETURN AIR HUMIDITY ANALOG INPUT HUMIDISTAT (DUCT MOUNTED) +  PROVIDE OUTDOOR AIRFLOW SENSOR TO BE USED FOR REFERENCE ONLY. NOTIFICATION ALARM SHOULD BE SENT IF AVERAGE O.A. OVER A 30 MINUTE PERIOD DRIFTS MORE THAN 25% FROM DESIGN VALUE.
SUPPLY AIR TEMPERATURE ANALOG INPUT HUMIDISTAT (DUCT MOUNTED) b. CLOSED IN SHUTDOWN MODE.
LOW TEMPERATURE ALARM ANALOG INPUT FREEZESTAT P. RETURN AIR AND RELIEF AIR DAMPERS: CONTROLLED TO REGULATE OUTSIDE AIR FLOW RATE TO SATISFY DEMANDS OF DISCHARGE AIR TEMPERATURE CONTROL LOOP (OUTSIDE AIR ECONOMIZER) AND MINIMUM OUTSIDE AIR FLOW RATE CONTROL LOOP.
OUTSIDE AIR CFM ANALOG INPUT AIR FLOW STATION a. RETURN AIR DAMPER NORMAL POSITION: OPEN.
OUTSIDE AIR TEMPERATURE ANALOG INPUT TEMPERATURE SENSOR b. RELIEF AIR DAMPERS NORMAL POSITION: CLOSED.
EXHAUST PLENUM PRESSURE ANALOG INPUT PRESSURE SENSOR c. OUTSIDE AIR FLOW RATE: MAINTAINED ABOVE LOW LIMIT SET POINT BY POSITIONING RETURN AIR AND RELIEF AIR DAMPERS WHEN UNIT IS OPERATING IN OCCUPIED MODE.
COOLING COIL VALVE ANALOG OUTPUT VALVE ACTUATOR «  ACTION: INCREASING OUTSIDE AIR AS FLOW RATE FALLS THROUGH DEADBAND AROUND SET POINT INTO PROPORTIONAL BAND.
PREHEAT VALVE ANALOG OUTPUT VALVE ACTUATOR « INTEGRAL FUNCTION: ADDED TO CONTROL LOOP TO ELIMINATE PROPORTIONAL BAND OFFSET.
HUMIDIFIER CONTROL VALVE ANALOG OUTPUT VALVE ACTUATOR +  MINIMUM OUTSIDE AIR FLOW SET POINT: REFER TO EQUIPMENT SCHEDULE
1ST STAGE COOLING ISOLATION VALVE  DIGITAL OUTPUT VALVE ACTUATOR Q. SYSTEM FIRE AND/OR SMOKE DAMPERS (APPLIES TO ALL DAMPERS ON EACH AHU SYSTEM):
1ST STAGE COOLING CONTROL VALVE ~ ANALOG OUTPUT VALVE ACTUATOR a. CLOSED WHENEVER UNIT IS OFF.
ERC COIL ISOLATION VALVES (X2) DIGITAL OUTPUT VALVE ACTUATORS b. PROVED OPEN VIA END SWITCHES BEFORE STARTING UNIT.
VALVE END SWITCHES (OPEN/CLOSED) DIGITAL INPUT ACTUATOR END SWITCHES (X7 FOR AHU-46, X3 FOR AHU-47) R. SMOKE EVACUATION (AHU-46 ONLY):
RETURN DAMPER ANALOG OUTPUT DAMPER ACTUATOR(S) a. UPON SIGNAL OF WATER FLOW VIA SPRINKLER ZONE FLOW SWTICH ASSOCIATED WITH THIS AHU, THE FIRE ALARM SHALL INITIATE A 100% OUTDOOR AIR PURGE MODE OF OPERATION. NOTE THAT RETURN FANS SHALL HAVE UL 705 LISTING FOR EXHAUST OPERATION ABOVE 500 DEGREES FOR 6 HOURS, OR EXHAUST THAT REACHES 100 DEGRESS FOR UP TO 1 HOUR.
OUTSIDE AIR DAMPER ANALOG OUTPUT DAMPER ACTUATOR(S) b. NOTE THAT THIS MODE CAN ALSO BE MANUALLY ENABLED FOR MORE MINOR ODOR CONTROL BY MANUALLY ENABLING THE 100% OUTDOOR AIR PURGE MODE OF OPERATION.
RELIEF DAMPER ANALOG OUTPUTS DAMPER ACTUATOR(S) S. FIRE ALARM OVER-RIDE SHUT DOWN (AHU-47 ONLY):
DAMPER END SWITCHES (OPEN/CLOSED) DIGITAL INPUTS ACTUATOR END SWITCHES (X3 PER AHU) a. UPON DETECTION OF SMOKE AND/OR WATER FLOW VIA SPRINKLER ZONE FLOW SWTICH, THE FIRE ALARM SHALL AUTOMATICALLY SHUT-DOWN ALL SUPPLY AND RETURN FANS AND CLOSE ALL DAMPERS ASSOCIATED WITH THIS AHU SYSTEM.
SUPPLY AIR STATIC (HIGH LIMIT) ANALOG INPUT DUCT STATIC SENSOR T. SAFETY SHUTDOWNS
SUPPLY AIR HUMIDITY (HIGH LIMIT) ANALOG INPUT DUCT MOUNTED HUMIDISTAT a. DUCT SMOKE DETECTION, SPACE SMOKE DETECTION, HIGH PRESSURE SAFETIES, LOW PRESSURE SAFETIES AND LOW TEMPERATURE LIMIT TRIPS SHALL DE-ENERGIZE THE AIR HANDLING UNIT AND CLOSE THE OUTSIDE AIR AND EXHAUST AIR DAMPERS. MANUAL RESET OF THE TRIPPED DEVICE SHALL BE REQUIRED TO RESTART THE SYSTEM.
SMOKE ISOLATION DAMPERS DIGITAL OUTPUT FIRE/ALARM & DAMPER ACTUATORS b. WHEN THE OA TEMPERATURE IS BELOW 40°F (ADJUSTABLE) AND THE AIR-HANDLING UNIT HAS SHUT DOWN IN ALARM, THE HEATING AND COOLING VALVES SHALL FUNCTION AS DESCRIBED IN UNOCCUPIED MODE.
MSC ENABLE/OFF VIA FIRE ALARM DIGITAL OUTPUT CONTROL RELAY
SMOKE ISOLATION DAMPERS STATUS  DIGITAL INPUT ACTUATOR END SWITCHES
OUTSIDE AIR RELATIVE HUMIDITY ANALOG INPUT EXTERIOR RH SENSOR
OUTSIDE AIR TEMPERATURE ANALOG INPUT TEMPERATURE SENSOR
FIRE/SMOKE DAMPERS O/C DIGITAL OUTPUT CONTROL RELAY
FIRE/SMOKE DAMPER STATUS DIGITAL INPUT DAMPER END SWITCHES
** MULTIPLE UNIT FAN ARRAYS WILL HAVE MULTIPLE FANS OPERATING IN UNISON WITH SEPARATE CONTROL POINTS FOR EACH INDIVIDUAL FAN MODULE. COORDINATE WITH SYSTEM: Q,
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2.02 HEATING WATER FINNED-TUBE RADIATION, UNIT HEATERS, AND IN-FLOOR HEATING OPERATING SEQUENCES (+DHW RECIRC)
A. GENERAL: MOST SECTIONS OF FINNED-TUBE RADIATION ARE PAIRED AS SECOND STAGE HEATING WITH A CORRESPONDING VAV REHEAT COIL ZONE. CONTROL VALVES FOR BOTH REHEAT COIL AND FTR A. EXHAUST FAN. EF 5-01 AND EF 5-02
SHALL BE INDEPENDENTLY CONTROLLED AND LOCATED OUTSIDE OF PATIENT CARE AREAS (IDEALLY BOTH ACCESSIBLE FROM SAME ACCESS POINT). UNIT HEATERS, AND ABOVE CEILING FTR, ARE ' \
GENERALLY USED FOR HEATING UNOCCUPIED/MECHANICAL ROOM AREAS WITH EXPOSURE TO EXTERIOR WALL. DEDICATED THERMOSTATS SHALL MODULATE THESE UNIT HEATERS TO HOLD ROOM
TEMPERATURE SETPOINT.
B. OCCUPIED/UNOCCUPIED MODE INDEXING: BY MASTER CONTROL UNIT, WITH TIMED OVERRIDE OF UNOCCUPIED CYCLE INITIATED BY MANUAL SWITCH AT SPACE TEMPERATURE SENSOR.

f.

a.
b.
C.

e.

UNOCCUPIED HEATING: REHEAT WATER CONTTROL VALVE SHALL MODULATE TO MAINTAIN THE UNOCCUPIED SET POINT IN EACH ZONE AS DETERMINED BY THE OPERATOR.

UNOCCUPIED COOLING: CONTROL VALVE TO FULLY SHUT

OPERATION: DIRECT ACTING CONTROL WITH ADJUSTABLE DEAD BAND BETWEEN HEATING AND COOLING SET POINTS.

+ SPACE TEMPERATURE: COMPARED TO SET POINTS.

*  HEATING VALVE(S): MODULATE 2-WAY VALVES TO MAINTAIN SPACE TEMPERATURE HEATING SET POINT AS FOLLOWS;

DESCRIPTION

2.04 EXHAUST FAN CONTROL SEQUENCE

IS A UTILITY SET OR DOWNBLAST PRV TYPE FAN SERVING GENERAL EXHAUST REQUIREMENTS.
SHALL BE OPERATED CONTINUOUSLY AND OFF ONLY FOR MAINTENANCE AND REPAIR ONLY.
INCLUDE DIRECT DRIVE ECM MOTOR WITH SPEED CONTROL FOR BALANCING PURPOSES.

BAS SHALL ALARM ON FAILURE OF EXHAUST FAN.
BAS SHALL INDICATE STATUS AND REMOTE ENABLE/DISABLE FUNCTIONALITY

INCLUDE AN ACTUATOR FOR ISOLATION DAMPER TO BE INTERLOCKED WITH FAN OPERATION.
1. INCLUDE A DAMPER END SWITCHES TO PROVE OPEN BEFORE ALLOWING FAN TO START, AND PROVE CLOSED ON SHUT-DOWN
B. DDC MINIMUM POINTS SUMMARY (EACH FAN AS REQUIRED):

1. FINNED-TUBE RADIATION ASSOCIATED WITH VAV REHEAT COIL SHALL ACT AS SECOND STAGE HEAT AFTER VAV HAS ACHIEVED A 30% VALVE POSITION. AFTER THAT 30% VALVE POSITION IS FAN STATUS BT(;'%A(S?NAF[\'JT'TY) EE,L‘E\)AQTT(EEFCAS,ERENT SENSOR
REACHED THE FTR CONTROL VALVE SHALL OPERATE IN UNISON WITH VAV REHEAT COIL CONTROL VALVE. FAN STARTISTOP DIGITAL OUTPUT MOTOR STARTER OR VED
2. UNIT HEATERS IN MECHANICAL ROOM SHALL MODULATE CONTROL VALVE TO MAINTAIN THERMOSTAT SETPOINT. ENABLE FAN TO RUN CONTINUOUSLY WHILE IN HEATING MODE OF EAN SPEED ANALOG OUTPUT VED CONTROLLER
SETP Oﬁ?gRAT'ON' ISOLATION DAMPER DIGITAL OUTPUT DAMPER ACTUATOR
: DAMPER POSITION DIGITAL INPUT END SWITCH(ES)

+ SPACE TEMPERATURE COOLING:
1. OCCUPIED/UNOCCUPIED: DISABLE FIRST STAGE HEATING FTR AND IN-FLOOR RADIANT
«  SPACE TEMPERATURE HEATING (BOTH FTR AND UNIT HEATERS):
1. OCCUPIED: COOLING SET POINT MINUS DEAD BAND.
2. UNOCCUPIED: 64°F.
3. SPACE TEMPERATURE DEAD BAND: 2°F.
4. MECHANICAL ROOM UNIT HEATERS: 60 DEGREES
+ CONTROL VALVE:
1. PATTERN: 2-WAY FOR FTR AND UNIT HEATERS (3-WAY ON IN-FLOOR)
2. ACTION: NORMALLY OPEN.
CONTROLS CONTRACTOR TO PROGRAM ADJUSTABLE HIGH AND LOW LIMITS FOR EACH TEMPERATURE ZONE.

2.05 HEATING/COOLING WATER DISTRIBUTION SYSTEM CONTROL SEQUENCES
A. GENERAL OVERVIEW: THE HEATING DISTRIBUTION SYSTEM CONSISTS OF A STEAM REDUCING STATION TO CONVERT 110 PSI INCOMING SERVICE DOWN TO 15 PSI, REDUNDANTLY SIZED

1.

ALARM NOTIFICATION: MECHANICAL ROOM UNIT HEATERS SHALL SEND URGENT ALARM NOTIFICATION WHENEVER TEMPERATURE FALLS BELOW 10 DEGREES OF SETPOINT, OR UNDER 52 DEGREES, 2

WHICHEVER APPLIES FIRST (ADJ).

C. DDC MINIMUM POINTS SUMMARY (PER CONVECTOR/RADIANT PANEL UNIT):

a.
b.

d.

e.
B. DDC POINTS SUMMARY:

DESCRIPTION TYPE FIELD INTERFACE

SPACE TEMPERATURE ANALOG INPUT SPACE CONTROL MODULE
SPACE TEMPERATURE SET POINT ANALOG INPUT SPACE CONTROL MODULE
HEATING COIL VALVE ANALOG OUTPUT VALVE ACTUATOR

UNIT HEATER FAN START/STOP DIGITAL OUTPUT MOTOR STARTER
LEAVING WATER TEMP (UH AND CUH ONLY) ANALOG INPUT AQUASTAT

2.03.A DDC SUPPLY AIR VAV BOX WITH REHEAT
A. GENERAL: PRESSURE INDEPENDENT CONTROL OF UNIT SUPPLY AIR QUANTITY BETWEEN MAXIMUM AND MINIMUM VOLUME SET POINTS BY MONITORING SPACE TEMPERATURE AND USING PID

ALGORITHMS TO MAINTAIN SPACE TEMPERATURE SET POINTS BY MODULATING THE SUPPLY AIR DAMPER AND CONTROL VALVE(S) FOR REHEAT COIL.
OCCUPIED/UNOCCUPIED MODE INDEXING: BY MASTER CONTROL UNIT, WITH TIMED OVERRIDE OF UNOCCUPIED CYCLE INITIATED BY MANUAL SWITCH AT SPACE TEMPERATURE SENSOR/CONTROLLER.

OPERATION: DIRECT ACTING CONTROL WITH ADJUSTABLE DEAD BAND BETWEEN HEATING AND COOLING SET POINTS.
+ SPACE TEMPERATURE: COMPARED TO SET POINTS.
SUPPLY AIR DAMPER: MODULATED BETWEEN MIN/MAX AIRFLOW VALUES TO MAINTAIN SPACE TEMPERATURE SET POINT

« REHEAT COIL VALVE(S): ENABLE WITH VAV DAMPER IS AT MINIMUM POSITION WITH ADDITIONAL CALL FOR HEATING. MODULATE VALVE TO MAINTAIN SPACE TEMPERATURE HEATING SET POINT.
+ AUXILIARY HEAT: ENABLED WHENEVER OUTDOOR AIR TEMPERATURES ARE BELOW 40 DEGREES (ADJ). MODULATE AUXILIARY HEATING VALVE ASSOCIATE WITH VAV ZONE ONCE PRIMARY REHEAT

COIL HAS REACHED A 30% OPEN POSITION.
SET POINTS:
« SPACE TEMPERATURE COOLING:
1. OCCUPIED: 70°F OR AS ESTABLISHED BY USER.
« SPACE TEMPERATURE HEATING:
1. OCCUPIED: COOLING SET POINT MINUS DEAD BAND.
A. SPACE TEMPERATURE DEAD BAND: 2°F

UNOCCUPIED MODE: SUPPLY VAV BOX WILL REDUCE CONSTANT VOLUME AIRFLOW SETPOINT TO THE MINIMUM AIR POSITION INDICATED ON EQUIPMENT SCHEDULES. RETURN AIR VALVE WILL

AUTOMATICALLY COMPENSATE TO MAINTAIN SAME DIFFERENTIAL PRESSURE SETTING FOR EACH PARTICULAR SPACE.
CONTROLS CONTRACTOR TO PROGRAM ADJUSTABLE HIGH AND LOW LIMITS FOR EACH TEMPERATURE ZONE.

DESCRIPTION QUANTITY TYPE FIELD INTERFACE

SPACE TEMPERATURE 1/ZONE ANALOG INPUT SPACE CONTROL MODULE
SUPPLY AIR FLOW RATE 1/BOX ANALOG INPUT VAV BOX AIR FLOW SENSOR
SUPPLY DISCHARGE AIR TEMP 1/BOX ANALOG INPUT VAV BOX DUCT TEMP SENSOR
VAV BOX AIR DAMPER 1/BOX ANALOG OUTPUT VAV BOX DAMPER ACTUATOR
SPACE TEMPERATURE SET POINT 1/ZONE ANALOG INPUT SPACE CONTROL MODULE
HEATING VALVE(S) 1/BOX ANALOG OUTPUT VALVE ACTUATOR(S)

2.03.B DDC SUPPLY AIR VALVE (CALIBRATED) WITH REHEAT COIL
A. GENERAL: PROVIDE ONLY CALIBRATED AIR VALVES TO MANAGE HIGHER DUCT STATIC PRESSURES ASSOCIATED WITH CLOSE PROXIMITY TO AHU DISCHARGE. THERE WILL BE TWO DIFFERENT TYPE OF
CONTROL FOR THESE AIR VALVES (SEE EQUIPMENT SCHEDULE FOR DIFFERENTIATION BETWEEN TYPES).
AIR VALVE CONTROL TYPE #1A: THIS CONTROL SEQUENCE SHALL MIMIC THE VAV WITH REHEAT COIL SEQUENCES IDENTIFIED IN PARAGRAPH 2.03 ABOVE (BUT WILL NOT BE INVOLVED IN POLLING FOR

DISCHARGE TEMP RESET).

a.
b.

OPERATION: DIRECT ACTING CONTROL WITH ADJUSTABLE DEAD BAND BETWEEN HEATING AND COOLING SET POINTS.
« SPACE TEMPERATURE: COMPARED TO SET POINTS.

SUPPLY AIR DAMPER: MODULATED TO MAINTAIN FIXED AIRFLOW SET POINT (CONSTANT FLOW - REFER TO EQUIPMENT SCHEDULE FOR OCCUPIED/UNOCCUPIED AIRFLOW RATES)

«  SUPPLY AIR VOLUME: LIMITED BY FIXED AIRFLOW VOLUME SET POINTS.

ADDITIONAL NOTES: CONTROLS CONTRACTOR SHOULD REFER TO DRAWING KEY NOTES FOR SOME SPACE THERMOSTATS TO BE PROVIDED AS SENSORS ONLY WITH REMOTE ADJUSTABLE SETTINGS VIA
BUILDING AUTOMATION.

B.

C. AIRVALVE CONTROL TYPE #1B: SAME AS CONTROL TYPE 1A ABOVE, EXCEPT THAT MULTIPLE REHEAT COIL ZONES ARE ASSOCIATED WITH EACH AIR VALVE.

D. AIR VALVE CONTROL TYPE #2: THIS CONTROL SEQUENCE SHALL RAISE DELIVERY AIR TEMPERATURES TO HIGHER LEVELS ASSOCIATED WITH COMFORT FOR A DISPLACEMENT VENTILATION SYSTEM AND
ALSO DICTATE THE OVERALL TEMPERATURE DISCHARGE FROM THE ASSOCIATED AHU.

OCCUPIED/UNOCCUPIED MODE INDEXING: BY MASTER CONTROL UNIT, WITH TIMED OVERRIDE OF UNOCCUPIED CYCLE INITIATED BY MANUAL SWITCH AT SPACE TEMPERATURE SENSOR/CONTROLLER.

REHEAT COIL VALVE: MODULATED TO MAINTAIN BOTH MINIMUM DISCHARGE TEMPERATURE AND/OR SPACE TEMPERATURE HEATING SET POINT.

1. MINIMUM DISCHARGE AIR TEMPERATURE (ADJ) = 62 DEGREES
2. SPACE TEMPERATURE: SEE COOLING/HEATING SETPOINTS IN PART 'D' BELOW.

« AUXILIARY HEAT: IN-FLOOR RADIANT PANELS AND OR FINNED TUBE RADIATION ASSOCIATED WITH DISPLACEMENT VENTILATION ZONES TO BE CONTROLLED SEPARATELY FROM DEDICATED
TEMPERATURE SENSORS AS SHOWN ON DRAWINGS. NOTE THAT ZONES WITH SECONDARY HEATING WILL SIMPLY MAINTAIN A CONSTANT MINIMUM AIR DISCHARGE TEMPERATURE (62 DEGREES

AS ASSIGNED ABOVE).

E. SET POINTS:
A. SPACE TEMPERATURE COOLING:

+ OCCUPIED: 70°F OR AS ESTABLISHED BY USER.

B. SPACE TEMPERATURE HEATING:

*+  OCCUPIED: COOLING SET POINT MINUS DEAD BAND.
A. SPACE TEMPERATURE DEAD BAND: 2°F

DESCRIPTION QUANTITY TYPE FIELD INTERFACE

SPACE TEMPERATURE 1/ZONE ANALOG INPUT SPACE CONTROL MODULE

SUPPLY AIR FLOW RATE 1/BOX ANALOG INPUT CALIBRATED CHART DATA FROM MANUFACTURER
SUPPLY DISCHARGE AIR TEMP 1/BOX ANALOG INPUT VAV BOX DUCT TEMP SENSOR

AIR VALVE DAMPER 1/BOX ANALOG OUTPUT VAV BOX DAMPER ACTUATOR

SPACE TEMPERATURE SET POINT 1/ZONE ANALOG INPUT SPACE CONTROL MODULE

HEATING VALVE(S) 1/BOX ANALOG OUTPUT VALVE ACTUATOR(S)

IN-FLOOR TRENCH RADIATORS 1/UNIT ANALOG OUTPUT VALVE ACTUATOR(S)

F. UNOCCUPIED MODE: SUPPLY VAV BOX WILL REDUCE CONSTANT VOLUME AIRFLOW SETPOINT TO THE MINIMUM AIR POSITION INDICATED ON EQUIPMENT SCHEDULES. RETURN AIR VALVE WILL
AUTOMATICALLY COMPENSATE TO MAINTAIN SAME DIFFERENTIAL PRESSURE SETTING FOR EACH PARTICULAR SPACE.

G. CONTROLS CONTRACTOR TO PROGRAM ADJUSTABLE HIGH AND LOW LIMITS FOR EACH TEMPERATURE ZONE.

H. DDC POINTS SUMMARY:

3.

HEATING WATER PRESSURE DIFFERENTIAL SET POINT: 15 PSI, ADJUSTABLE.

HEATING WATER TEMPERATURE SET POINT: 180°F, ADJUSTABLE.

START-UP: THE PUMPS SHALL BE SOFT-STARTED THROUGH THEIR VARIABLE SPEED DRIVES. NORMAL POSITION SHALL BE ZERO RPM. PUMP ACCELERATION AND
DECELERATION RATES SHALL BE ADJUSTABLE AT THE VARIABLE SPEED DRIVE.

PON

2.06  HEATING WATER SHELL AND TUBE HEAT EXCHANGERS - CONTROL AND DISTRIBUTION:
A. GENERAL: THE HEATING SYSTEM HEATING SYSTEM CONSISTS OF TWO HEAT EXCHANGERS AND TWO SECONDARY HEATING WATER PUMPS IN A 100%-100% CONFIGURATION.
1. DURING NORMAL OPERATION, THE LEAD HEAT EXCHANGER TO MAINTAIN DISCHARGE WATER TEMPERATURE WHILE THE BACKUP HEAT EXCHANGER AND BACKUP PUMP(S) ARE
AVAILABLE IN CASE OF EMERGENCY OR MAINTENANCE.
B. HEAT EXCHANGER START SEQUENCE:
1. OPEN THE HEATING WATER ISOLATION VALVE FOR LEAD HEAT EXCHANGER AND START LEAD PUMP (AS DESCRIBED BELOW).
a. THE STEAM VALVE AND THE HEATING WATER ISOLATION SUPPLY VALVE OF THE BACKUP HEAT EXCHANGER SHALL BE CLOSED.
ON PROOF-OF-FLOW, MODULATE 1/3R0 STEAM VALVE TO MAINTAIN SUPPLY WATER DISCHARGE TEMPERATURE SETPOINT OF 180°F (ADJ).
IF THE SUPPLY WATER DISCHARGE TEMPERATURE FALLS BELOW SETPOINT FOR 30 SECONDS (ADJ), MODULATE OPEN THE 2/3R° STEAM VALVE.
ALARM BAS AND ACTIVATE THE BACKUP HEAT EXCHANGER IF THE SYSTEM IS UNABLE TO MAINTAIN SETPOINT FOR MORE THAN 2 MINUTES (ADJ) WITH THE STEAM CONTROL VALVE OF THIRD CHILLER ONTO THAT EXISTING LEAD/LAG PROGRAMMING SEQUENCE.
THE LEAD HEAT EXCHANGER COMMANDED 100% OPEN.
5. MONITOR THE SUPPLY WATER DISCHARGE TEMPERATURE FROM THE HEAT EXCHANGER. ALARM BAS IF THE SUPPLY WATER TEMPERATURE REACHES 200°F.
C. HEAT EXCHANGER STOP SEQUENCE:
1. CLOSE STEAM VALVE(S).
2. AFTER THE STEAM VALVE(S) HAVE BEEN PROVEN CLOSED, CLOSE HEATING WATER ISOLATION VALVE AFTER THE PUMP HAS STOPPED (AS DESCRIBED BELOW).
D. LEAD/BACKUP OPTIMIZATION:
1. PROVIDE PROGRAM TO SELECT LEAD/BACKUP HEAT EXCHANGER AND PUMP TO EQUALIZE RUN TIME. INITIALLY SET PROGRAM TO SWITCH LEAD DESIGNATION EVERY 1000
OPERATING HOURS (ADJ).
2. OPERATOR SHALL ALSO HAVE THE CAPABILITY TO SELECT THE LEAD HEAT EXCHANGER AND/OR LEAD PUMP FROM THE OPERATOR’'S WORKSTATION.
3. RUN TIME SHALL BE MONITORED ON AN HOURLY BASIS.
E. DDC POINTS SUMMARY:
DESCRIPTION QUANTITY TYPE

FIELD INTERFACE

2.08 DOMESTIC WATER HEATERS AND RECIRCULATION PUMPS
A. GENERAL: THE DOMESTIC HOT WATER SYSTEM HEATING SYSTEM CONSISTS OF SEMI-INSTANTANEOUS HEAT EXCHANGER PACKAGES AND RECIRCULATING HOT
WATER PUMPS IN A FULLY REDUNDANT CONFIGURATION.
1. DURING NORMAL OPERATION, THE LEAD HEAT EXCHANGER TO MAINTAIN DISCHARGE WATER TEMPERATURE WHILE THE BACKUP HEAT EXCHANGER IS AVAILABLE
IN CASE OF EMERGENCY OR MAINTENANCE.
B. HEAT EXCHANGER START SEQUENCE:
1. PACKAGED CONTROLLER SHALL MODULATE STEAM IPUT TO MAINTAIN A 132 DEGREE OUTPUT TEMPERATURE (TO BE TEMPERED DOWN FOR SCALD PROTECTION
AT EACH FIXTURE VIA MIXING VALVES).
C. RECIRCULATION PUMP START/STOP SEQUENCE:
1. RECIRCULATION PUMP TO RUN CONTNIUOUSLY 24/7 OPERATION. INCLUDE AN AMP SENSOR FOR PUMP FAULT ALARM.
D. DDC POINTS SUMMARY:

DESCRIPTION QUANTITY TYPE FIELD INTERFACE
RECIRCULATING WATER TEMPERATURE 1 ANALOG INPUT TEMPERATURE TRANSMITTER
HOT WATER SUPPLY TEMPERATURE 1 ANALOG INPUT TEMPERATURE TRANSMITTER
STEAM VALVE MODULATION 2 ANALOG OUTPUT VALVE ACTUATOR

HX ISOLATION VALVE OPEN/CLOSE 2 DIGITAL OUTPUT VALVE ACTUATOR

RECIRC PUMP START/STOP 1 DIGITAL OUTPUT PUMP CONTROLLER

HEAT EXCHANGERS FOR GENERATING HEATING WATER, AND THREE(3) DEDICATED VARIABLE PRIMARY PUMPS WITH VFD SET POINTS BALANCED FOR HEATING WATER OPERATION 2.09 ENTRY VESTIBULE AIR CURTAIN: AC-01
INCLUDING SUPPLY TO ASSOCIATED SNOWMELT SYSTEM.
B. PRIMARY HEATING WATER PUMP CONTROL
1. HWPP 1-01, 1-02, & 1-03: THESE PUMPS EACH HAVE VFD CONTROLLERS AND ARE EQUALLY SIZED EACH AT 50% FULL SYSTEM LOAD WITH THE THIRD PUMP REDUNDANT OF THE (ADJUSTABLE).
OTHER TWO. THE BUILDING AUTOMATION SYSTEM (BAC) SHALL ASSIGN EACH OF THESE PUMPS AS LEAD/LAG DESIGNATION AND SWAP THAT DESIGNATION ON A DAILY BASIS TO
ALLOW EQUAL RUN TIME BETWEEN EACH PUMP. UPON CHILLER ENABLE THE LEAD PUMP SHALL RAMP UP TO A SINGLE CHILLER FLOW RATE THROUGH ITS VFD CONTROLLER AFTER
THE APPROPRIATE ISOLATION VALVES HAVE BEEN PROVEN OPEN.

A. FAN CONTROL: PACKAGED CONTROLLER SET TO CYCLE FAN ON/OFF BASED ON THE FOLLOWING CRITERIA;
1. CYCLE ON FOR SET PERIOD OF TIME WHENEVER DOOR CONTACT SWITCH SHOWS THAT DOOR WAS OPENED. INITIAL SETPOINT SHALL BE 5 MINUTES

A. AC 5-01A AND AC 5-01B SHALL BE ENABLED BY EXTERIOR DOORS
B. AC 5-02A SHALL BE ENABLED BY INTERIOR VESTIBULE SLIDING DOOR
C. AC 5-02B SHALL BE ENABLED BY INTERIOR VESTIBULE SWING DOOR
2. CYCLE FAN ON WHENEVER RETURN AIRFLOW SENSOR INDICATES VESTIBULE TEMPERATURE HAS DROPPED BELOW MINIMUM SETPOINT AND CONTINUE
OPERATION UNTIL VESTIBULE TEMPERATURE INCREASES TO 5 DEGREES ABOVE SETPOINT. INITIALLY SET MINIMUM SETPOINT AT 60 DEGREES (ADJUSTABLE).
B. HEATING VALVE CONTROL: MODULATE VALVE TO MAINTAIN DISCHARGE AIR SETPOINT BASED ON OUTDOOR AIR TEMPERATURE RESET SCHEDULE. IF PACKAGED
CONTROLLER IS UNABLE TO ACCOMMODATE A RESET SCHEDULE THAN CONTROLS CONTROL TO DETERMINE VALVE POSITION TO OBTAIN A FIXED DISCHARGE AIR

4. PUMPS SHALL MODULATE BASED ON DIFFERENTIAL PRESSURE SETPOINT REQUIRED AT REMOTE POINT IN EACH OF THE THREE(3) CIRCULATION LOOPS (NOTE THAT 1 OF 3 IS TEMPERATURE OFFSET FROM AMBIENT CONDITIONS AND COORDINATE WITH ENGINEER.
SET FOR FUTURE PACT REMODELS). BALANCING CONTRACTOR SHALL DETERMINE PRESSURE REQUIRED FOR FULL DESIGN FLOW AT EACH REHEAT COIL AND ASSIGN THAT a. ABOVE NOT APPLICABLE FOR AIR CURTAINS AC 5-02A AND AC 5-02B FURNISHED WITHOUT SUPPLEMENTAL HEATING
VALUE TO EACH DIFFERENTIAL PRESSURE SENSOR IN THOSE LOOPS. MODULATE PUMPS TO SATISFY THE PRESSURE DIFFERENTIAL SETPOINT IN ANY OF THE LOOPS NOT C. BI-POLAR IONIZATION (AC 5-02A AND AC 5-02B ONLY): SHALL BE ENABLED/DISABLED VIA ON-BOARD AIR CURTAIN CONTROLLER.
MAINTAINING THAT MINIMUM SETPOINT. D. MASTER CONTROL UNIT HARDWARE POINT SUMMARY:
5. APIPE WELL MOUNTED TEMPERATURE SENSOR, LOCATED IN THE HEATING WATER SUPPLY/RETURN LINE SHALL MONITOR THE SUPPLY/RETURN WATER TEMPERATURES. DESCRIPTION TYPE FIELD INTERFACE
C. STEAM REDUCING STATION: PROVIDE MONITORING POINTS FOR STEAM REDUCING STATION VALVES, OUTPUT READINGS/TRENDING FROM STEAM FLOW METERS, ALONG WITH ALARM SPACE TEMPERATURE ANALOG INPUT THERMOSTAT OR CONTROLLER
NOTIFICATION ON INCOMING/OUTGOING PRESSURES. SPACE TEMPERATURE SETPOINT ADJUSTABLE VALUE THERMOSTAT OR CONTROLLER
D. STEAM TRAP MONITORS: ALL STEAM TRAPS, WITH THE EXCEPTION OF THOSE BEING USED AS BACK-UP/REDUNDANT TRAPS, SHALL BE PROVIDED WITH STEAM MONITORS THROUGHOUT DOOR POSITION DIGITAL INPUT DOOR CONTACT SWITCH (EXTERIOR DOORS FOR AC 5-01A/B AND INTERIOR DOORS FOR AC 5-02A/B)
THIS BUILDING. CONTROLS CONTRACTOR TO MONITOR AND PROVIDE NOTIFICATION ALARMS FOR ALL TRAPS THROUGH BUILDING AUTOMATION SYSTEM. UNIT TROUBLE ALARM DIGITAL INPUT AIR CURTAIN CONTROLLER
E. CHILLED WATER FLOW METER: CONTRACTOR SHALL PROVIDE WITH FLOW METER ON MAIN LOOP FOR CHILLED WATER SERVICE. ALSO PROVIDE INCOMING AND OUTGOING WATER UNIT ENABLE/OFF DIGITAL OUTPUT CONTROL RELAY
TEMPERATURE SENSORS ON MAIN LOOP FOR THAT SYSTEM.
G. DDC MINIMUM POINTS SUMMARY FROM BAS: 2.10 SNOW MELT SYSTEM HEAT EXCHANGER AND PUMP
DESCRIPTION TYPE (QUANTITY) FIELD INTERFACE A. CONTROL: SNOWMELT SYSTEM HAS TWO(2) REDUNDANTLY SIZED CIRCULATION PUMPS THAT MAY BE MANUALLY SWITCHED OVER IN OPERATION THROUGH
PRIMARY HWS/HWR TEMPS ANALOG INPUT (2) PIPE WELL MOUNT TEMP SENSORS INSTALLED ISOLATION VALVES. MONITOR ACTIVE PUMP STATUS AND MAINTAIN INCOMING HEATING WATER CONTROL VALVE TO MAINTAIN GLYCOL LOOP SUPPLY
PUMP STATUS (X3) DIGITAL INPUT AMP DRAW SENSOR WATER TEMPERATURE.
PUMP SPEED (X3) ANALOG INPUT VFD CONTROLLER B. GLYCOL LOOP DISCHARGE TEMP CONTROL: THE SNOW MELT SYSTEM INCLUDES A HEATING WATER SYSTEM TO SNOW MELT GLYCOL HEAT EXCHANGER. THE
PUMP ENABLE (X3) DIGITAL OUTPUT VFD CONTROLLER SECONDARY SIDE OF THE HEAT EXCHANGER SHALL HAVE A CONSTANT FLOW OF GLYCOL SOLUTION VIA A CONSTANT SPEED PUMP. A SNOW/MOISTURE SENSOR
DIFFERENTIAL PRESSURE SENSORS (X3) ANALOG INPUT DIFF PRESSURE SENSOR SHALL BE MONITORED FOR SYSTEM CONTROL. THE SYSTEM SHALL OPERATE IN THE NORMAL, SNOW AND STANDBY MODES.
STEAM PRESSURE(IN/OUT) ANALOG INPUT PRESSURE SENSOR 1. COORDINATE CONTROL SYSTEM INTERFACE WITH SNOW MELT SYSTEM PROVIDER AND FULLY INTEGRATE INTO BAS INCLUDING ALL GRAPHICS SHOWING
STEAM FLOW/ENERGY METER ANALOG INPUT FLOW METER DIFFERENT SNOWMELT ZONE CONDITIONS.
STEAM TRAP MONITORS (MULTIPLE) DIGITAL INPUT TRAP MONITORS 2. NORMAL OPERATION: WHEN THE OUTDOOR TEMP IS 40° F OR BELOW AND THE SNOW SENSOR DOES NOT INDICATE THE PRESENCE OF SNOW, THE GLYCOL
CHILLED WATER FLOW (MAIN LOOP) ANALOG INPUT FLOW METER PUMP SHALL BE ENERGIZED AND THE SYSTEM CONTROLLED TO MAINTAIN A GLYCOL RETURN TEMPERATURE OF 50° F.
CHILLED WATER EWT/LWT(X4) ANALOG INPUT TEMPERATURE SENSORS 3. SNOW OPERATION: WHEN THE OUTDOOR TEMP IS 40° F OR BELOW AND THE SNOW SENSOR INDICATES THE PRESENCE OF SNOW, THE GLYCOL PUMP SHALL

BE ENERGIZED AND THE SYSTEM TEMPERATURE RAMPS UP TO MAINTAIN A GLYCOL SUPPLY TEMPERATURE OF 120° F MAXIMUM (ADJUSTABLE).
4. STANDBY OPERATION: ABOVE AN OUTDOOR AIR TEMPERATURE OF 40° F, THE GLYCOL PUMP SHALL BE OFF.
5. OPERATING LIMITS AND SAFETIES: DO NOT ALLOW SUPPLY WATER TEMPERATURE TO EXCEED RETURN WATER TEMPERATURE BY MORE THAN 40 DEGREES
(ADJUSTABLE) AT ANY TIME TO PREVENT POTENTIAL DAMAGE TO CONCRETE. LIMIT SUPPLY WATER DISCHARGE AS REQUIRED.
C. CONTROL VALVES: CONTROL VALVES INSTALLED ON SHELL SIDE OF HEAT EXCHANGER SHALL MODULATE TO MAINTAIN DESIRED OUTPUT TEMPERATURE TO
SNOWMELT SYSTEM BASED ON THE SEQUENCES DESCRIBED WITHIN.
D. INITIAL SUPPLY WATER SETPOINT: 120 DEGREES MAXIMUM (ADJ)

2.11 CHILLER EXPANSION (AND RELATED MODIFICATIONS TO EXISTING CONTROLS FOR THAT CHILLER PLANT)
A. EXISTING CHILLER STAGING: EXISTING CONTROL SEQUENCE FOR STAGING CHILLERS ON/OFF SHALL REMAIN INTACT. MODIFY ACCORDINGLY TO ADD THE ADDITIONAL

B. EXISTING PUMP CONTROL: EXISTING LEAD/LAG CONTROL SEQUENCE FOR PUMPS SHALL REMAIN INTACT. NEW DIFFERENTIAL PRESSURE MONITORS (X2) WILL BE
PROVIDED AS PART OF THIS PROJECT ONTO TWO DISTINCT PIPING LOOPS IN THIS SYSTEM. PUMPS SHALL BE MODULATED TO CONTROL TO THE SETPOINT
ASSOCIATED WITH EACH PRESSURE SENSOR TO MAINTAIN MINIMUM SETPOINTS FOR BOTH.

a. BALANCING CONTRACTOR TO ASSIST IN DETERMINING APPROPRIATE DIFFERENTIAL PRESSURE SETPOINT FOR EACH LOOP SENSOR BY ALLOWING ALL CHILLED
WATER CONTROL VALVES TO FULLY OPEN AND SIMULATE A FULL DESIGN LOAD DAY.

C. NEW THIRD CHILLER CONTROLLER INTEGRATION: CONTROLS CONTRACTOR SHALL FULLY INTEGRATE THE NETWORK CARD FOR NEW CHILLER INTO BUILDING
AUTOMATION. THIS INTEGRATION SHALL INCLUDE ALL FLOW MEASURING STATIONS AND/OR APPLICABLE ENTERING/LEAVING TEMPERATURE AND PRESSURE
SENSORS.

D. MINIMUM FLOW CONTROL: TWO(2) NEW CONTROL VALVES WILL BE INSTALLED AS PART OF THIS PROJECT (ONE ON EACH PIPING LOOP DESCRIBED ABOVE). UPON
LOSS OF FLOW BELOW MINIMUM SETPOINT (PER FLOW METERS CONNECTED TO EXISTING CHILLERS, AND NEW FLOW METER INSTALLED ON THIRD CHILLER) THESE
BYPASS VALVE SHALL MODULATE OPEN. HOWEVER, IF PRESSURE DIFFERENTIAL FOR EITHER LOOP FALLS BELOW 15% OF SETPOINT (ADJUSTABLE) THAN THE
SEQUENCE SHALL LIMIT THAT LOOP'S BYPASS VALVE FROM OPENING ANY FURTHER.

EXISTING COMMUNICATION NETWORK

EXISTING |- — — — L == == —— == B |
NETWORK |- — — —/>"— — — — — — — — — 7‘ \ | \
- ‘ | | | | | | EXISTNG |
| | \ \ \ \ CONTROL |
| | | | | | SYSTEM |
| ‘ | | | | TO REMAIN
\ BACNET BACNET BACNET |
BUILDING | | BUILDING | | BUILDING EXIST.
| | ~|CONTROLLER | 7[CONTROLLER| |~ ~|CONTROLLER . GLoeaL
NEW BACNET . (B-BC) N (B-BC) A (B-BC) ‘ CONTROLLER
PORTABLE EXISTING ENGINEERING | ‘ | ‘ | \
OPERATOR CONTROL CENTER - | —[mcl] - |—{Baac]] —|{{Barc  [EeT
TERMINAL UPGRADE ECC WITH NEW | i } ﬂ } ‘ i } = A EASC
BACNET SOFTWARE | | ‘ |
| | | L [ExisT.
A =
MSTP COMMUNICATION R R R A
(TYPICAL) T T T 7: ST
| |B-ASC | |B-ASC ___|B-AsC — 7| B-ASC
— — — ‘
CONTROL SYSTEM CONFIGURATION | | | |
EXISTING ECC TO REMAIN, INSTALL NEW | |B-ASC | |B-ASC L/ B-ASC . [ExsT,
BACNET SOFTWARE ON EXISTING ECC. - - ~ ~|B-ASC
EXISTING CONTROL SYSTEM SOFTWARE A A A \
TO CO-EXIST ON ECC. INSTALL NEW T [Basc T [BAsSC T [Basc | [EXST.
BACNET CONTROLS ON CURRENT — B-ASC
PROJECT, EXISTING CONTROL SYSTEM
TO REMAIN, RE-USE EXISTING ——— EXISTING CONTROLLER PROTOCOL ' [EXiST,
COMMUNICATION NETWORK. ~ 1BASC
NOTES:
1. INSTALL NEW BACNET SOFTWARE ON EXISTING ENGINEERING CONTROL CENTER (ECC.)
2. REUSE EXISTING COMMUNICATION NETWORK.
3. EXISTING CONTROLLERS TO REMAIN.
4. INSTALL MULTIPLE BUILDING CONTROLLERS AS REQUIRED.
5. INSTALL NEW CONTROLLERS (B-AAC, B-ASC) AS REQUIRED,
6. PROVIDE NEW PORTABLE OPERATORS TERMINAL.

BACNET SYSTEM ARCHITECTURE

SUPPLY WATER TEMPERATURE 1 ANALOG INPUT TEMPERATURE TRANSMITTER E. FUTURE PLANS TO PROVIDE BACK-UP FROM CENTRAL SYSTEM (FYI ONLY - N.LC.): AT A FUTURE DATE A CONTROL VALVE MAY BE PROVIDED TO ALLOW ADDITIONAL
RETURN WATER TEMPERATURE 1 ANALOG INPUT TEMPERATURE TRANSMITTER CAPACITY TO BE INJECTED INTO THESE PIPING LOOPS FROM THE CENTRAL CHILLER (AFTER THAT SYSTEM IS RETROFIT WITH 40% PROPYLENE GLYCOL). THIS
1/3 STEAM VALVE MODULATION 2 ANALOG OUTPUT ~ VALVE ACTUATOR CONTROL VALVE WILL ESSENTIALLY ACT AS A FOURTH CHILLER AND BE STAGED ACCORDING TO OVERALL DEMAND FROM CAMPUS TO MAXIMIZE CHILLER PLANT
2/3 STEAM VALVE MODULATION 2 ANALOG OUTPUT ~ VALVE ACTUATOR EFFICIENCY. FYI ONLY AT THIS TIME.
HX ISOLATION VALVE OPEN/CLOSE 2 DIGITALOUTPUT ~ VALVE ACTUATOR F. MASTER CONTROL UNIT HARDWARE POINT SUMMARY:
SYSTEM FLOW (GPM) 1 ANALOG INPUT FLOW METER DESCRIPTION TYPE FIELD INTERFACE
THIRD CHILLER INTEGRATION  MULTIPLE NETWORK CARD
THIRD CHILLER FLOW RATE  ANALOG INPUT FLOW METER
DIFFERENTIAL PRESSURE (X2)  ANALOG INPUT (X2) DIFFERENTIAL PRESSURE SENSORS
MINIMUM FLOW CONTROL (X2) ~ ANALOG OUTPUT (X2) 2-WAY CONTROL VALVES
301  CONTROL CONTRACTOR ASSISTANCE IN COMMISSIONING OF ALL SYSTEMS
A. GENERAL: CONTROLS CONTRACTOR WILL BE REQUIRED TO FULLY PARTICIPATE IN ALL COMMISSIONING ACTIVITIES. COORDINATE SCHEDULE WITH BOTH
COMMISSIONING AGENT AND MECHANICAL CONTRACTOR FOR TESTING OF ALL SYSTEMS EITHER NEWLY INSTALLED, OR SIGNIFICANTLY MODIFIED, AS PART OF THIS
PROJECT.
100% 100%
T % T N S SEQUENCE OF OPERATION:
. S . %, 3 1. STEAM CONTROL VALVE SHALL MODULATE TO MAINTAIN THE LEAVING HOT WATER TEMPERATURE AT SET POINT.
NS <7
0 >
oo < Do % g\Q' 2. THE LEAVING HOT WATER TEMPERATURE SHALL BE RESET INVERSELY WITH THE OUTDOOR TEMPERATURE AS SCHEDULED.
x i 2 w RAN
<< =3¢ < ¥ 3. THE LEAD AND LAG PUMPS AND HEAT EXCHANGERS SHALL BE SEQUENTIAL BY THE OPERATOR CONTROLS AT THE PRE-DETERMINED
HEATING % INTERVAL (USUALLY 7 DAYS). IN THE EVENT THE PUMP FAILS TO START WITHIN 30 SECONDS, AN ALARM SHALL BE INITIATED AND THE SECOND
MINIMUM HEATING PUMP SHALL START AUTOMATICALLY.
‘ MINIMUM
Ny ‘ VALVE SEQUENCE
. . sP :
ROOM TEMPERATURE ('F) ROOM TEMPERATURE (°F) 3 1. SUGGESTED VALVE SEQUENCE. DELETE THIS SEQUENCE FROM THIS DETAIL IF SEQUENCE IS SHOWN ON CONTROLS
VAV BOX CONTROL SEQUENCE DRAWINGS OR SPECS.

W/DEADBAND

VAV BOX CONTROL SEQUENCE

A. SET POINTS SHALL BE SET AS FOLLOWS:

COOLING 72°F (ADJ)

HEATING 70°F(ADJ)

DEADBAND OF 2° F BETWEEN HEATING AND

COOLING SET POINTS WILL BE MAINTAINED.
B. UPON FALL IN SPACE TEMPERATURE THE

VAV DAMPER WILL MODULATE TO MINIMUM

POSITION.

C. UPON FURTHER DROP IN SPACE

TO MAINTAIN SET POINT + .5°F. THE
ADJUSTABLE TOLERANCE OF #* .5°F HAS
BEEN SELECTED TO PREVENT VALVE

HUNTING

W/DEADBAND

A. SET POINTS SHALL BE SET AS FOLLOWS:
COOLING 72°F (ADJ)
HEATING 70°F(ADJ)
DEADBAND OF 2° F BETWEEN HEATING AND COOLING SET POINTS WILL BE MAINTAINED.
B. UPON FALL IN SPACE TEMPERATURE THE VAV DAMPER WILL MODULATE TO MINIMUM POSITION.
C. UPON FURTHER DROP IN SPACE TEMPERATURE VALVE V-1 WILL MODULATE TO MAINTAIN SET

POINT + .5° F. THE ADJUSTABLE TOLERANCE OF + .5° F HAS BEEN SELECTED TO PREVENT VALVE

HUNTING

E. THE REVERSE

D. THE REVERSE SHALL OCCUR ON THE RISE
IN SPACE TEMPERATURE.

REHEAT AIR
COIL TERMINAL
7 UNIT
TU AIR
FLOW

SHALL OCCUR ON THE RISE IN SPACE TEMPERATURE.

AIR

TERMINAL

UNIT
REHEAT
COIL 7

!
TU AIR
FLOW

. —KPC ‘ ‘ H

ATU b SHWS ] ATU

CONTROLLER — — —— —(PC}/ CONTROLLER
D

ROOM THERMOSTAT/SENSOR i V-2
4\5/;\/?1%0%0[)]'\‘;59 TE ¢ HWR ROOM THERMOSTAT/SENSOR
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SUPPLEMENTAL Q/ 48" [1200mm] AFF.

NO SUPPLEMENTAL HEATING
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TEMPERATURE VALVE V-1 WILL MODULATE | D. VALVE V-2 SHALL BE ENABLED WHEN OUTSIDE AIR FALLS BELOW 40° F (ADJ) AND VALVE V-1 HAS
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\
\
\
\
\
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WITH SUPPLEMENTAL HEATING

BEEN MODULATED OPEN ABOVE 30% (ADJ). VALVE V-2 SHALL MAINTAIN SET POINT + .5° F. THE
ADJUSTABLE TOLERANCE OF + .5°F HAS BEEN SELECTED TO PREVENT VALVE HUNTING.

AMBIENT TEMPERATURE
TRANSMITTER WITH SUN SHIELD

(m)— -

<

o0

Vi
v

HX-1

CONTROL VALVES
(N.C.). SIZE VALVES IN
1/3 - 2/3 VALVE

3-ARRANGEMENT

a

i

(21C) A
20 ™ V-4
LPS:
OAl | .
s 10 |
| |
60°C (140°F) |y 82°C (180°F)
(MIN.) T (MAX)
TYP OSA RESET SCHEDULE

2.V-1(1/3) MODULATES TO MAINTAIN HW TEMPERATURE AT SETPOINT. WHEN V-1 HAS REACHED FULLY OPEN
POSITIONS, V-2 (2/3) STARTS TO MODULATE OPEN.

3. IF HX-2, V-3 AND V-4 ARE NOT REDUNDANT BACKUP, THEN THE STAGING ABOVE CONTINUES AS FOLLOWS: PROVIDE, ADDITIONAL MOTORIZED
ISOLATION VALVES AT THE THE HWS AND HWR FOR EACH HX'S. WHEN V-2 HAS REACHED FULLY OPEN POSITION, THE ISOLATION VALVES AT HX-2
HWS HWS AND HWR LINES FULLY OPEN, AFTER WHICH V-3 (1/3) STARTS TO MODULATE OPEN. WHEN V-3 HAS REACHED FULLY OPEN POSITION. V-4
(2/3) STARTS TO MODULATE OPEN.

CONTROL VALVES (N.C.). SIZE VALVES
IN 1/3 - 2/3 VALVE ARRANGEMENT

HEAT EXCHANGERS
?@ 7/ SMOKE PARTITION
= HWS
| SN DUCT TRANSITION SMOKE DAMPER (N.C.)
TEMPERATURE SENSOR (TYP) AS REQUIRED X SEE SCHEDULE
v /A

PUMP ‘ —— ‘

A HWR = AIR
h — -
< = c ‘ <] AIRFLOW DUCT

HWP-1 —o— ‘ \
L — TOFIRE

ALARM CONTROL @
L PANEL (FACP)

C — ELECTRICAL
HX-2 E; HWP-2 2 POSITION POWER
CONTROL VALVES BINARY POINT . gFglz_ISUsTugg V?mvg&HUH;gn
N.C.). SIZE VALVES IN DAMPER POSITION
(1/3 - %/3 VALVE FEEDBACK TO REACHING HIGH PRESSURE
ARRANGEMENT ECC SETPOINT

NOTE:
UPON DETECTION OF SMOKE BY THE SMOKE DETECTOR, THE SMOKE DAMPER SHALL CLOSE &
SEND AN ALARM TO THE ECC.

@ VARIABLE VOLUME AIR TERMINAL UNIT CONTROL DIAGRAM

@ DUAL HEAT EXCHANGER CONTROLS (HEATING SYSTEM)

@ SMOKE DAMPER CONTROL DIAGRAM
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