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DETAIL - DLM LIGHT CONTROL DIAGRAM

(0-10V DIMMING ROOM CONTROLLER)

NO SCALE

NOTES:

1. ABOVE DETAIL APPLIES WHERE DIMMING SWITCHES ARE SHOWN AND 0-10v DIMMING IS INDICATED ON LIGHT FIXTURE

SCHEDULE FOR LIGHTS IN ROOM OR AREA.
2. WHERE BOTH UNIVERSAL AND 0-10V DIMMING IS REQUIRED IN SAME ROOM, PROVIDE INTERCONNECTION BETWEEN

CONTROLLERS AS REQUIRED BY MANUFACTURER.
3. FOR LIGHTS WITH ELV REVERSE PHASE DIMMING, PROVIDE VANTAGE POWER BOOSTER AND ASSOCIATED CONNECTIONS AS

REQUIRED BY MANUFACTURER.
LENGTH & WIDTH
AS REQUIRED
45° X 17 ' 4" MIN, CLEARANCE
CHAMFER ALL SIDES LEAVE 3"-0' SLACK IN CABLE FROM EQUIPMENT (TYP.
GROUND BUS
”FfURN DOWN REBAR INTO
FINISHED GRADE——— | OOTERS ON ALL SIDES
7 ﬁ, \ "
2-0" | iy APDR RARRIER / / / \ E ABOVE FINISHED GRADE
TL.IRN DOWN FOOTERS ON
GROUND ROD
3/4" X 10'-0" LONG
(TYP. OF 2)

#4 REBAR 12" 0.C. 4 SIDES
BOTH wnvs

gqm BCSD GROUND
1" PVC SLEEVE ONDUCTOR (TYP.)
COORDINATE LOCATION 18" BELOW GRADE
G S EXOTHERMIC WELD

(TYP.)
DETAIL - TYPICAL CONCRETE PAD
NOTES:

1. COORDINATE CONDUIT PENETRATIONS WITH REBAR & EQUIPMENT.

2. GROUND RODS SHALL BE LOCATED MINIMUM OF &' APART,

3. PROVIDE ADDITIONAL GROUND CONNECTION TO BUILDING GROUNDING ELECTRODE
SYSTEM AS INDICATED ON POWER RISER.

MAIN PANEL —\

GROUND BUS EXTERNAL TO
SERVICE EQUIPMENT

TO TELE SERVICE GROUND (TMGB)

GROUNDING ELECTRODE

NEUTRAL BUS
N
N-G BOND ——— G
GROUND BUS —/
BONDING JUMPER
GROUNDING ELECTRODE _///C:
CONDLUCTOR TAP
EFFECTIVELY
GROUNDED
BUILDING STEEL
G
b -
ooy aE
GROUND
EXOTHERMIC WELD
ROD
BUILDING
500MCM BCSD IN FOOTER

FOOTER (MIN. 20 LF)

INCOMING

CONDUCTOR

,/— JUMPER
e
)
WATER SERVICE /

WATER
METER

MECH GROUND
CLAMP (TYP.)

DETAIL - MAIN DISTRIBUTION SYSTEM GROUNDING

NOT TO SCALE

NOTE: DETAIL PROVIDES A GENERAL DIAGRAMMATIC REPRESENTATION OF NEC 250 SECTION III GROUNDING
REQUIREMENTS. VERIFY WHICH GROUNDING ELECTRODES ARE OR WILL BE PRESENT IN THE BUILDING PRIOR TO
ROUGH-IN & SITE WORK, AND PROVIDE A COMPLETE GROUNDING SYSTEM AS REQUIRED BY NEC 250 SECTION III.
PROVIDE ADDITIONAL OR ALTERNATIVE GROUNDING ELECTRODES AND CONDUCTORS AS NECESSARY.

< AN * TONSRR S GRADE
EQUAL
3:5 FOR PRIMARY ~=————— PLASTIC "ELECTRIC" MARKER TAPE
30" FOR SECONDARY TYP. FOR EVERY DUCTBANK
EQUAL

@ O 4" OR 5" SCHEDULE 40 PVC DUCT
‘-— 15"——|— ?.5"——‘

¢ € €

DETAIL - DIRECT BURIED POWER DUCTBANK

i e I e

NO SCALE

CONDUIT SHALL BE 4" OR 5" MINIMUM INSIDE DIMENSION. L.P.5. AS INDICATED.
CONDUIT SHALL BE DIRECT BURIED.

PROVIDE 2 OR 3 WAY DUCTBANK AS INDICATED ON PLANS.

90 DEGREE BENDS SHALL BE CONCRETE ENCASED PER UTILITY REQUIREMENTS.

-1
KINDORF CHANNEL

CORD REEL

4 ROLLER GUIDES

BALL CORD STOP.
ADJUST TO OWNER'S

DESIRED LEVEL

1-1/2" x 3" ~=— 1/2" ALLTHREAD

KINDORF CHANNEL
NN

"FRONT VIEW"

"SIDE VIEW"

CORD REEL

1-12" x 3"
KINDORF CHANNEL

= ALLTHREAD (1/2") TO STEEL

ROOF BENT (TYPICAL OF 4)

SOW CORD (# 12 OR # 10 AWG
TO MATCH CONNECTOR) 25 LF
OF CABLE,

RECEPTACLE, AS INDICATED

HEX BOLT
TYPICAL OF 4

CORD REEL
MOUNTING PLATE

\ 1-1/2" x 3"

KINDORF CHANNEL

"TOP VIEW"

DETAIL - CORD REEL

NO SCALE
NOTE:  PROVIDE SECURE INSTALLATION FROM ROOF STEEL.
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TYPE D
I SEPARATE DISC. ESCRIPTION VOLT MOUNTING LAMPS MANUFACTURER/MODEL #
iy i il FUSE | THERMAL | NEMA | ~peyrra COMMENTS DWG. NO
W DESCRIPTION LOAD VOLT/# = e oz rusep | S1ZE | SwiTcH | EncL + NO. 2X4 RECESSED LED TROFFER WITH 25W LED e
SIZE | HOA : . A DIFFUSER #12 .125" THICK PATTERN 120V RECESSED 3204
CONT. | FUSED SW. | FUSED 04 LUMENS 2TL4 30L RW A12 EZ1 LP850
ACRYLIC, 5000K
1 WH-1 SKW 208/3 5 : : ; - 3P-30A 304 1 HP-1 E-201
‘ 208 g i i . B 3IP-30A 204, 12 HP-2 E-201 2X2 RECESSED LED TROFFER WITH 18W LED
2 UH-1 SKW /3 B DIFFUSER #12 ,125" THICK PATTERN 120V RECESSED 2165 LUMENS LETHONEA
3 UH-2 SKW 208/3 - - . - . 3P-308 | 208 12 HP-8 E-201 ACRYLIC, 5000K A2 0L Bl & R0
4 UH-3 3.3KW 208/3 : F : . 3p-30A 154 1 HP-14 E-201 6" NON-CONDUCTIVE LED SHOWER
- RECESSED DOWN LIGHT. LOW PROFILE 3 9.6W LED GOTHAM
5 UH-4 0.5KW 1201 : ! : - : 1P-30A 154 1 HP-20 E-201 IMPACT-MODIFIED ACRYLIC LENS WITH RECESSED 1000 LUMENS EVO 30/10 6DFR 120 EZ1
GALVANIZED STEEL HOUSING. 3000K
6 EF-1 80W 120/1 ; : : : - ; : 1 HP-21 @ E-201
12" X 48" ONE-PIECE, BRUSHED STAINLESS
7 SF-1 1/4 HP 120/1 : - - . - . " 4 HP-9 E-201 STEEL FINISH, SEAM-WELDED LED FIXTURE
WITH LINEAR SILICONE GASKET (IP65). 67W LED KENALL
SMOOTH EXTERIOR AND LINEAR PRISMATIC S000K IP65
9 CU-1 13.6FLA 208/1 - - - : 1 2P-30A 25A 3R HP-13 i INTERIOR. DUSTTIGHT SILICONE GASKET.
EXIT SIGN WITH SCRATCH-RESISTANT ks
E WHITE THERMOPLASTIC HOUSING. STENCIL 120V CEILING 1.2W LED
HVAC SCHEDULE NOTES LETTERS. INTEGRAL BATTERY BACK-UP. LSl RO g RN
EXHAUST FAN SHALL BE CONTROLLED BY WALL SWITCH/OCCUPANCY SENSOR
HAZARDOUS LOCATION CLASS I & II
HTING PLAN FOR ADDITIONAL INFORMATION. :
IN BATHROOM. REFER TO LIG DIVISION 2, COMBINATION EMERGENCY
BRANCH CIRCUIT VOLTAGE DROP TABLE - SINGLE FACE LED EXIT UNIT WITH 6V 18W
BATTERY. IMPACT-RESISTANT FIBERGLASS 2 X 6V LHZ618-5-*-N1806
s i
nrgﬂm LOAD (NOT GREATER THAN) RESISTANT H ARDWARE_R*
GREATER 4' LED FIXTURE WITH MARINE GRADE
THAN) 290VA 810VA 1330VA 1850VA 2400VA ALUMINUM HOUSING, TGIC POLYESTER
F POWDER COAT FINISH, LINEAR PRISMATIC 67W LED KENALL
giEs St e e U 120V CEILING 7362 LUMENS | MLHAS-48-F-MW-PIA-1-67L50K-DC-
50'-0 #12 #12 #12 #12 #10 EXTRUDED PEARLESCENT .156" ACRYLIC 5000K 120
LENS.
100'-0" #12 #12 #10 #10 #8
4' LED FIXTURE WITH MARINE GRADE
ALUMINUM HOUSING, TGIC POLYESTER
150'-0" #12 #10 #8 #8 #6 POWDER COAT FINISH, LINEAR PRISMATIC 45W LED KENALL
F1 Ssntin U R L T 120V CEILING 5072 LUMENS | MLHAS-48-F-MW-PIA-1-45L50K-DC-
GENERAL NOTES 200'-0" #12 #10 #8 #6 #4 EXTRUDED PEARLESCENT .156" ACRYLIC 5000K 120
LENS.
1. REFER TO SITE PLAN AND PANEL SCHEDULES FOR ADDITIONAL INFORMATION. 250'-0" #12 #8 #6 #4 #4 ARCHITECTURAL LED WALL SCONCE WITH
RUGGED, DIE-CAST SINGLE PIECE ALUMINUM I5W e
DERS AS REQUIRED BY CODE OR AS NECESSARY TO PULL WIRE. o G HOUSING, 1/8" THICK TEMPERED GLASS 120V WALL ABOVE DOOR.
2. PROVIDE PULL BOXES FOR FEE Q 300'-0 #12 #8 #6 #4 #3 LERE 30 SECHREE bt oot MG P oo > | WST LED P2 50K VW 120 PE DDBXD
: DE GROUNDING & BONDING OF C/T & UTILITY METER ENCLOSURES AS REQUIRED BY AND CEGRA T bt
5. pROVID 4 sie | w2 i - - -
: 4' WRAPAROUND LED FIXTURE WITH
DIE-FORMED CODE GAUGE COLD-ROLLED 39W LED LITHONIA
A" #2
400'-0 #12 #6 #4 #3 H STEEL HOUSING, CONTINUQUS SIDE 120V CEILING 4141 LUMENS SBL4 4000LM 80CRI 5000K NODIM
FLANGES AND TRANSLUCENT WHITE 5000K MVOLT
120V-15A/20A VOLTAGE DROP NOTES: DIFFUSER.
1. MINIMUM 120V-15A/20A BRANCH CIRCUIT GROUNDED & UNGROUNDED CURRENT CARRYING :
DRAWING NOTES CONDUCTOR SIZES ARE INDICATED IN TABLE. TABLE ONLY APPLIES TO SINGLE PHASE 120V, 15A EEAROUND LECS TURE WITH
REFER TO DETAIL - MAIN DISTRIBUTION GROUNDING SYSTEM FOR ADDITIONAL INFORMATION. 3 WIRE SI7E SHALL BE UNIEORM FOR AS MUGH OF CIRCUTT LENGTH AS POSSIBLE'BUT MAY BE H1 STEE(I; E!SD:NSIDN%‘.A Oﬁsﬁggﬁuﬁ; ﬁﬁg 120V CEILING 3407 LUMENS SBL4 3000LM SOCRI 5000K NODIM
C/T CABINET PER BGE REQUIREMENTS. REFER T 3. WIRE SIZES IN TABLE HAVE BEEN CALCULATED ASSUMING POWER FACTOR OF .9 FOR CIRCUIT. '
INFORMATION. 4. EQUIPMENT GROUNDING CONDUCTORS SHALL BE INCREASED IN SIZE PROPORTIONALLY TO
UNGROUNDED CONDUCTORS AS REQUIRED BY NEC 250.122.
REFER TO ELECTRICAL SITE PLAN FOR ADDITIONAL INFORMATION. & FOR LONG LIGHTING CIRCUTTS WiTH LOADS DISTRIBUTED EVENUE REONG THE CIRCUIT (SUcH e w1

OE OB OO R OIC,

CONCRETE TRANSFORMER PAD. REFER TO ELECTRICAL SITE PLAN AND DETAILS FOR ADDITIONAL
INFORMATION. PROVIDE GROUNDING PER UTILITY REQUIREMENTS.

NOT A SEPARATELY DERIVED SYSTEM. PROVIDE GROUND CONNECTION FROM EQUIPMENT
GROUNDING CONDUCTOR TO TRANSFORMER ENCLOSURE PER NEC.

AS A CORRIDOR LIGHTING CIRCUIT), AND WHERE THE HOMERUN LENGTH FOR THE CIRCUIT IS
LESS THAN 10% OF THE TOTAL CIRCUIT LENGTH, VOLTAGE DROP MAY BE DETERMINED FROM
THE TABLES ABOVE USING AN EFFECTIVE DISTANCE OF 1/2 OF THE TOTAL CIRCUIT LENGTH.

1. LIGHT FIXTURE TYPES WITH ADDED V' ON PLANS SHALL BE PROVIDED WITH AN INVERTER BALLAST (PER SPEC).

3#3AWG & 1#6GND

(3) SINGLE PHASE BUCK-BOOST TRANSFORMERS CONNECTED TO OPERATE AS (1) THREE PHASE IN 1-1/4°C.
BUCK-BOOST TRANSFORMER (33.2KVA, 120/208V 3 PHASE/4 WIRE PRIMARY, 230V 3 PHASE/3
WIRE SECONDARY). REFER TO POWER PLAN FOR ADDITIONAL INFORMATION. @\\
|
NEMA 3R WIRE TROUGH PER UTILITY REQUIREMENTS. CURRENT TRANSFORMER 4#350MCM &
RATED METER SOCKET 1 $4GND IN 3°C. 5
PAD MOUNTED UTILITY Gr—"~
TRANSFORMER, PROVIDED =
AND INSTALLED BY
UTILITY - 120/208V
3-PHASE/4-WIRE - 3P-300A ECB
SECONDARY (10K ALC.)
@ C PANEL —EED PANEL PANEL
/ B —_| HP HP1 HP2
WIRE TROUGH PER =
UTILITY REQUIREMENTS d \
I
4#350MCM
IN 3"C.
120/208V
| IPH/AW | | | |
! | | EXTERIOR | ME CLOSET | worksHoP | worksHoP |
I | = | 106 107
ey |
| [ |
} L - NULEE o TR WSS il
I
I (3) SERVICE LATERAL
B (=R R el DIRECT BURIED C. pOWER RISER
NO SCALE

@ TRANSFORMER. PRIMARY

SERVICE LOOP
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J0B: BELMONT MAINTENANCE ' PANEL : HP 20-Feb-18 06:24 AM J0B: BELMONT MAINTENANCE PANEL : HP2 20-Feb-18 ¥ 0849 AM —— —
CKT NOMNf  PNL  SUBPNL  DEMAND TOTAL i Ly e B 2 i ckT NON/  PML  SUBPML  DEMAND TORAL: | it
arr DEMEND CONT  KVA (173 KV Kva  [PAMEL CONNECTED LOAD 757 kva | 300 AMPS l ary DEMAND CONT  KVA (7% K KA |PANEL CONNECTED LOAD 183 KA |@ 100 AMPS ==t HOWARD COUNTY GOVERNMENT
3 Lighting [L] 1 = 27 27 3.4 | PANEL DEMAND LOAD 681 Kva  |108.1 B MAX KA Lighting [L] 1 c PANEL DEMAND: LORD 18.3 KVA 416 CH MAX KVA DEPARTMENT OF PUBLIC
4 Receptacies [R] * 0.5 N 14 1.2 45 L S RecepiAcls (R = 05 M ' WORKS
3 Mokors [M] 1 <MM> 30 28.8 3.9 319  TOTAL PANEL LOAD 89,9 KA 4 Mtors [M] 1 <MH> 183 18.3 183 |TOTAL PANEL LOAD 183 KVA |FED FROM XFMR
Motors (ahtemae) [M2] 1 <MmH> (+ 1/4 LARGEST MOTOR FLA) 1940 AMPS Ml ) 01 1 *mH} 440 AMPS |(33.2 KVA XFMR) BUREAU OF FACILITIES
Multimator/Combination [MM] 1 <MH= i : (3.0 HP 15 THE LARGEST MOTOR) | ination 1 <MfH>
a Heating [H] +* 1 <MH> 138 128 138 SPARE CAPACTTY = 3.0 VA eating [H] +* L <M SPARE CAPACITY = Ty S — DESIGN AND CONSTRUCTION
a3 Air Condldoning [A] ** 1 <M fH= 36 b E {BASED OM CB) 106.0 AMPS Aii Conditioning [A] ** 1 <MfH> *x £ (BASED N XFMR) I5E AMES DIMSEON
g Other (apphances, etc.) [O] ca M 13.1 6.0 15.3 153 | ; B | Other (appiances, exc. O] on- X ! 4.9 % 9250 BENDIX RD COLUMBIA, MD 21045
Ausdliary [X] 1 c pasiliary X] 1 C TELEPHONE: 410.313.2700
Kitchen [K] 085 N iehen [ 045 N ’ s
Pk CIRCUITS & GRILEN CONSULTANT:
FOR CONT, LOADS (C), TOTAL KVA=DEMAND KvA*1,25; FOR NONCONT. {N) 8 MOTOR/MEATING <M/H> LOADS, TOTAL KVA=DEMAND KVA FOR CONT, LDADS (IC), TOTAL KVA=DEMAND KVA*1.25; FOR NONCONT. (N} & MOTOR/HEATING <M/H> LOADS, TOTAL KVA=DEMAND KVA
* JF RECEPTACLE LOAD IS > 10KVA, RECEFTACLE DEMAND LOAD 15 (CONNECTED LOAD - 10KWA) * .5 + 10KVA + iF RECEFTACLE LOAD IS > 10KV, RECEPTACLE DEMAND LOAD 15 (CONNECTED LOAD - 10KVA) * .5 + 10KVA
Mhylhine st pmbedpeiiass bl g enibleendind gl A ++ INDICATES GREATER OF HEATING OR COOLING. GREATEST SEASONAL LOAD = SAME KI B A RT
SINGLE WIDTH 72 POLE PNL PSS VAVEHEMA 13 BNELORINS: i s g CONSULTING ENGINEERS
SURFACE MOUNTED FANEL HP  120/208 VOLT 3 PHASE 4 WIRE 400 AMPBUS MAIN LUGS ONLY 10,000 AIC. SURFACE MOUNTED PANEL HPZ 240 VOLT 3 PHASE 3IWIRE 100 AMPBUS 100 AMP MAIN BREAKER 10,000 A.LC.
| R s e 2% R ——— = —= ; - = = S Dulaney Valley Road, Suite 301 Phone: 410-404-1111
| CKT FOR _ BRANCHBREAMERS  # |  WIRING ~ COND. | CKT FOR | BRANCH BREAKERS  |# WIRING | COND. KT FOR BRANCH BREAKERS  #  WIRING conD. | ckT FOR BRANCH BREAKERS  [# WIRING | COND, Towson, MD 21204 Fax: 4104041142
[ HP_ | NO. FRAME _POLES TRIP|SETS [# SIZE  |GND NO. FRAME POLES TRIP|SETS [# SIZE | GND TYPE KvA | HP TYPE| KVA | HP |  NO. e FRAME | POLES TRIP SETS [# SIZE  GHD NO. | FRAME POLES  TRIP|SETS [# SIZE | GND] TYPE| K¥A | HP | pivina,
o 1 WH-L 100 3 3EI1 2 10 110 :3H" 2 [UH- ! wo| 3 011 3 12 1z 3 H 5.0 i 1 SPARE ool 1 1S M= [ [ — [-— | 2 [IET 15" vAR. SPD DRILL ) R | O THE S % 17 [i5 p i 1o,
il e S| e il for e | o i S|V = e W 23 e Lol ol e | [ 3 ISPARE W] e W[— [~ — ST 4 e R i) pees S o e i, T | <
R e e —— - e el - |= B | e - — — e — : = 5 SPARE we| £ I 30— |- |2d T e el e e PR = L Py e e o3 1T S oAk
7 SPARE L 2 |- = e B |UH-2 | 0] 3 i 13 12 12 | 34" H | 50 _ EEL ] 00| 1 0[-— - —  |—|— | 8 [OAIGSAW COMPMOTOR 160 3 5001 3 8 w |34 | M_ﬁ"l A
X 9 |51 w1 151 1013 T R R =5 | =] — e e — = [ [ 5 [SPARE = 100 1 7] [ p— gL 10 S T ; IFEE ] |, S| B e : ML T Sy
R TN e | By |2 12 3¢ | 12 e | = e e st =) e : = [ 11 SPARE - SRR e 12 e P — T e B s e SRR oo S i"?
(s | 1_3 _CU']- ] | 100 1__ 25:1 _2 10 i0 (34" 14 |UH-3 L) 100 3 i51 3 (12 E 3}'4' | H [ 3.3 | | '_IJ_SPP!RE 100 1 LT I Ry P 14 | SAWSTOR CABINET SAW 100 3 EEl S ]_2 34 M 5 il :J
B e | e ] i - v A e EL] BEE T - e el = et o B e e e s 15 ISPRRE. | | 1o % 0)e— = [— = 16 meRe (11 T e e B 2
17 | LIGHTING WORKSHOP (RIGHT w1 P T EC R N e — e e i A L 7 B R |17 soaRE 00| 3 =y 1 e sha i 18| ORI SAW COMP EQUIP g T = ; - ¥ 1% S F G
18 LIGHTING WORKSHOP (LEFT) 00 i 0 (e 12 (34 | 20 . 00| 1 15 — |2 12 12 |34 M. | 05 W] | | 19 SPmRE o TR T ] S 20 v R g T, o i i - . : Y0, T"Eﬂ"' \@3
| 731 [UGHTINGOTHER P e | mjt |2 12 |34 | 22 |GARAGE DOOR MOTOR (GFI) 00 1 20 1 e g (A M e , | 21 TSPARE o] 1 20— = = {iSEE EA 22 (AN L (45t 2 ey P e e e 5 G.& o
23 | PANEL HP1 SHUNT TRIP [ oo 4 | i1 2 12 12 |34" | 34 |GARAGE DODR MOTOR {GFT) 0 1 01 12 1z |34 M 12 |05 | | 23 SPACE W/ BUS ‘_ o T AT R | T R T 24 |SPRCE W) BUS w1 N T i N — | o PTONAL ﬁﬁ“a
e 25 |REC-OFFICE ; [ tond 73 W01 2 137 12 |3/ | 26 |REC-WS COUNTER DED. o] 1 2001 z 12 12 |3 0 1.0 | | 25 |SPACE W/ BLS e 1 B T | VS ] PV 26 |SPRCE W/ BUS T T e —— ; o Eirsraatt®
27 |REFRIGERATOR. E | o0 t | 20)1 2713 1z |3/4" | 28 [REC-WS CDUNTER DED. | w0 1 | W1 (2 12 1z |34 5] 10 T " | 27 SPMEWELE |_ 100] 1 T =2 e I = 28 |SPACE W BUS 0| 1 — e s T |
| 28 [MICROWAVE w1 | 21 [z 12 12 |34 30 |REC-WS COUNTER DED. w1 | 001 z 12 12 |3 [+ R T | [ [ 29 SPACE W/ BUS 1wy 1 AN P! e ek — [— 30 |SPACE W/ BUS ol 1 o e e T T |
™| 31 |REC-BREAK COUNTER_ o 1] M |2 13 12 |34 | 32 |REC-WS COUNTER DED. | | Wil |2 12 12 |3 ] 1.0 = = Pz s FO) T
R | 33 |REC-BR/ME/STOR./BREAK 00 1| 2001 2 |12 12 |3/ | 34 [SPARE : T i P [T PROFESSIONAL CERTIFICATION, [ HERERY CERTIFY THAT
: 3 oo R = == e
R 37 |REC-RECEIVING _ wo0] 1 | 2[4 2]13 |12 |34 |38 SPARE | 109 1 - el s T el L ! UNDER THE LAWS OF THE STATE OF MARYLAND KAt
1 e i *—Iim i i o o P 7 T — [ el EXPIRATION DATE 01/11/2020 '
41 |SPARE 00! 1 0|— = [|— S - 42 |SPARE e 1 W= |= = S :
el F i A e - P A Tebane T iml [ i s STATE OF MARYLAND LICEMSE NUMBER: 17655
43 |SPRRE w1 | W0— = |-= — [— | 44 [cPaRe T 0| — |- == i
|45 |SPARE 100 1 -~ |-l e (746 ISPARE | 7 .. 9 1 2 el - S e ] e KEY PLAN
|| | 47 |semRE a1 W-— |-[-— == 48 |SPARE = E M =il =
43 |SPARE 01| 20{— e e 50 |SPARE 06 1 0— - — e Ik -
=i 51 |SPARE 100 1 W— |- — —[= 52 |SPARE 1w 1 77 I o e e |
[S3|9mRE__ o ~ | i0igR e e D - o e BB e %0 1 L el s ] el b
55 |SPARE T 0|— |- ==  —|— |56 SPARE | 1 0= -l [ 1|
57 |SPARE == . 0] 1 FTvj FE e I p— 58 SPARE _ | 1 IV [, e e
| [Ts5 SPACEWj BUS 100, 1 == 1Sl b= {— |60 [SPACEW/BIS _ O R e T R TR
61 SPACEW/BUS ) S Sy o 1L N ] i o ey
— | [z GPACEW/BUS e 1 == == S p— &4 |SPALE W/ BUS w1 R Iy £ R ) e
65 SPACE Wy BUS ) 00 1 =i |— e 66 | SPACE W/ BUS 1M 1 | e b e g M -
&7 s 106 3 B0[1 (4 4 4 1 68_ SPACE W/ BUS w00 1 B P N
S R 7 15 SR S R e e wee -~ | 70 |SPACE W/ BUS 0] 1 SR e ] R =
N [ s — — | = = [= — | 72 |SPACEW/ELS o T —l= == = — s
73 PANEL HP1 (SUBFEED) 25 3 51 |4 (40 _[6 "% 174 100] 1 o e Al A B N
ol e e S —|= == | | 1 OO e T L )
e e = = el — 00 1 e P ot e el e I
PHASE:
J0B: BELMONT MAINTENANCE PANEL : HP1 20-Fab-18 08:43 AM D OCU M EN TS
KT NOMf  PNL  SUBSNL  DEMAND TOTAL _
QY DEMBND CONT  KVA KvA KV k¥4 | PANEL CONNECTED LOAD 36 KvA | @ 175 AMPS PROJECT:
Lighting [L] i c | PANEL DEMAND LOAD b Kva (630 CB MAX KVA
3 Receptacles [R] * 0.5 N 1.2 1.2 i2
] Mobors [M] 1 =MMH= 105 18.3 8 8.8 TOTAL PANEL LDAD 340 Kva B E |_ M O N T
Mokars [ahernate) [M2] 1 <MH= F0.6 AMPS
Multimator/Combination [MM] 1 <MH> g
Heating [H] =~ | <MH> | SPARE CAPACITY = 382 Kva M AI N TE N A N CE
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SECTION 26 0500
BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 GENERAL

144

1.2

13

14

1.5

PERMITS AND FEES: Apply, pay for and secure all permits, required by the Authorities Having Jurisdiction prior to start of work, Deliver all cartificates to the Owner prior
to final acceptance of work

SUBMITTALS: Make all submittals in accordance with the General Conditions, Submit Material and Equipment Lists, Shop Drawings, Product Data, Coordination
Drawings, Record Documents, O&M Manuals, etc. as required.

A Submittal Deviations from Contract Documents: Submittals shall explicitly identify any deviations from the drawings, specifications or design intent, in::ludllng,
but not limited to: different products, different locations, changes to intended application, location, capacity, rating or sizes, differences in physical size which
creata installation, clearance or access problems or Code violations. Clearly and specifically identify sach such deviation, substitution or change for
Architect's attention via note, clarification, ete. It is NOT considered to be explicitly identified simply by showing a device on the plans or including a product

page in the submittal

B. Closeout Submittals: Subrmit in accordance with the General Conditions and Division 1 requirements, Submit Electrical 0&M Manuals ta include the following:
copies of all approved submittals, acceptance test reports (ground resistance, etc.), product warranties, factory data sheets, wiring diagrams, etc., spare parts

lists, operation and instruction papers and maintenance schedules,

€. Record Drawings: During construction, maintain drawings on blue or black line white prints. Record all changes and alterations in red [nk; including installed
locations of panels, switchboards, transformers, etc., feeders overhead, underslab or in chases, pullboxes, handhales and splice box locations, underground
feeders, conduit, ducts, cables, handholes, manholes, ete. with installed dimensions from permanent construction elements, modifications, changes, deletions
or additions made during construction. Submit one (1) complete set of white prints with "as-built” information neatly recorded at project completions.

QUALITY ASSURANCE: Provide products specified in this Section that are listed and labeled. Install all components and equipment per manufactu_rar*s written
instructions. All work shall comply with the latest version of all applicable Federal, State and Local codes and regulations as adopted by the State Fira lu!arshat, including
but not limited to: NFPA, NESC, ADA, ANSI, OSHA, UL, IBC, etc. Electrical Installer shall have current Master Electrician’s License, and Local or State licenses, where

raquired.

SEQUENCING: Coordinate electrical work with other trades based on phasing and sequence of construction, as identified elsewhere In the contract documents.

HAZARDOUS LOCATIONS: Refer to drawings for requiremants in hazardous locations (Work Shop 107 shall be considered Class Il Division 2).

PART 2 PRODUCTS

21

22

23

2.4

2.5

IDENTIEICATION PLATES Indoor & Outdoor Tags: Laminated phenolic plastic. White with black engraved letters, Stainless steel attaching screws.

FIRE STOPPING MATERIALS: UL 1479 Listed. 2-part, RTY silicone alastormer expanding foam for large apenings. STI Pensil Series PEN Foam, Dow Corning Fire Stop
Foam, or equal. For small openings and voids {less than 1"} 1-part, Intumescent sealant. Permanent, flexible and resilisnt. STl Spec Seal Intumescant Sealant, or equal.

LOW VOLTAGE FUSES (0 - 600 VOLTS) UL 248 Low Voltage Fuses Listed, 250 or 600 volt, ratings per drawings. Current limiting, dual element, time delay. Interrupting
rating of 200,000 amps rms symmetrical. Class R refection clips. Buss Low Peak LPS-RK (600 V) or LPN-RK (250 V), Littlefuse LLSRK {800 V) LLNRK {250 V).

SUPPORTING DEVICES: Channel and angle support systerns, hangers, anchaors, sleeves, brackets, fabricated items, and faster'l_ars are _dasigna_d to provide secure
support from the building structure for electrical components. Steel, except as otherwise indicated, protected from carrosion with zinc coating or with treatment of

equivalent corrosion resistance using approved alternative finish or inherent material characteristics.

CONCRETE ECIUIPMENT PADS: Interior Pads: 3000 PSI concrete at 28 days. Exterior Pads: 3500 PS| concrete at 28 days, air-entrained mx. Steel mesh or rebar
reinforcing, where required.

PART 3 EXECUTION

a1

32

3.3

34

3.5

3.6

3.7

3.8

3.9

EXAMINATION: Examine site and existing conditions prior to submitting bids. Carefully examine proposed locations where work will occur in existing buildings and
axcavation near existing piping, condult, cable, structures, etc. Make required allowances for the conditions.

INTEREACE WITH SITE UTILITY COMPANIES: Contact MISS UTILITY prior to any excavation or underground work. Contact serving ulility companies immadiate!y
upon award of contract. Do not install related equipment until fully coordinated with appropriate utilities. Provide all construction schedules, dates of requested sarvices,

outage windows, equipment locations, etc. necessary for utility work.

UTILITY OUTAGES: Schedule and perform all wark such that interruptions to existing utilities and services are kept to a minimum. Ne outages shall occur without prior
written notification of Owner and/or User. Written notice of 15 calendar days is required.

INSTALLATION: Install all items lavel, plumb, and parallel and perpendicular to other building systems and components. Pravide all clearances as required by NEC and
manufacturers’ reguirements.

CONSTRUCTION

A Connections to Existing Work: Keep all existing systems in operation during the progress of the work. Prmridg temporary connections, wha_re_nsoassary to
maintain continuous operation. Provide all necessary alterations of existing work to make satisfactory connections between the new and existing work.

B. Penetration of Waterproof construction: Minimize penetration of roofs, exterior walls and interior waterproof construction. Provide curbs, sleaves, shields,
flashing, fittings and caulking to maka the penetrations watertight.

€ Penetration of Fire Rated Construction: Seal all in and around conduits and other electrical materials penetrating or creating openings in fire_rated, fire
rasistant or fire-stopped walls, ceilings, partitions and flogrs.

D. Provide concrete equipment (housekeeping) pads and bases for all transformers, switchgear, motor control centers, o other free-standing egquipment. Interior

Pads: steel dowsl rods and bonding agent for anchoring to existing slabs; 2* wider than equipment in all directions; 1" x 45° chamfer on all sides. Exterior
Pads: 4" wider than equipment; 1" x 457 chamfer on all sides, reinforce with steel mesh or rebar; 30" deep foundation on all sides; lowest side minimum of 6"
above final grade; vapor barrier between earth and concrete. PVC sleeves for all cables, conductors, grounding, stc. to penetrata pad,

DEMOLITION: Remove and dispose of all existing materials not required for re-use or re_|nstaliation. Remove condult, hangers, supports, etc. o a point b_eh::w the
finished fioors or behind finished walls and cap. Cut such items flush with masonry surfaces. Remove wirng and conduit back to source panelboard or switch, or to last

remaining devica on the circuit. Remove conduit, hangers, supports, etc.,

ABANDONED WIRING & CABLES: Remove all abandoned line voltage and low voltage cabling and wiring from the project scope area (including above cellings and
below access floors) per NEC requirements. This shall include all control wiring, [Titelecomm, security, video, power, lighting and any other electrical systems -.-.fhare the
wiring is no longer in use. Removal shall include wiring and cables abandaned under this project, and those previously abandoned under prior construction projects.

RE-INSTALLATION: Yhera equipment is to be removed, and relocated or re-installed, provide careful removal of all items.

REPAIR/RESTORATION: Restore all finishes, equipment and surfaces to original condition, where affected by the work, Patch finished surfaces and building L5
components using new materials matching existing materials and experienced Installers qualified with the materials and methods required for the surface and building

components being patched.

3.10 IDENTIFICATION: Permanently identify all equipment in accordance with the project nomenclature.

END OF SECTION

SECTION 26 05 19
CONDUCTORS & CABLES

PART 1 GENERAL - Not Used.

PART 2 PRODUCTS

2.1

22

23

24

METAL CLAD CABLE: Type MC metal clad cable for branch circuit applications. Interlocking aluminum or galvanized steel armor. THHN insulation, 90°C rated. Solid
Canductors through #10 AWG: Soft or annealed per ASTM B3, Stranded copper conductors for #8 AWG and larger, per ASTM BB, Insulated (green) equipment
grounding conductor, UL 83, 1479, 1569 and 1581 listed. NEC compliant. AFC MC, MC-Tuff, MC-Lite, or equal.

METAL CLAD FEEDER CABLE: Type MC metal clad cable for feeder applications. Interlocking aluminum alloy (AA-8000) armor. XHHW Insulation, 90°c rate:_ﬂ. Copper,
compact stranded conductors per ASTM B8 or Aluminum alloy (A4A-8000) conductors per ASTM B230; Compact stranded construction per ASTM 801. Phase identified
conductors. Bare equipment grounding conductor. UL 83, 1479, 1569 and 1581 listed. NEC compliant. MC Cable by Service Wire, Pirelli, Service Wire, Alcan, or equal.

600 VOLT BUILDING WIRE: UL 44 and B854 Listed, 600 voit, 90°C: Copper, stranded for #8 AWG, and larger. Concentric per ASTM B3. #12 AWG minimum conductor
size. THWM/THHN insulation for interior; THWN or THW for exterior croulits.

Aluminum Alloy Conductors: Permitted in lieu of copper for feeders, services or equipment branch cirevits rated 60 amps or greater, except for moftors, comprassors,

pumps, generators. Aluminum alloy (AA-B000) conductors per ASTM B230. Compact stranded construction per ASTM 801, XHHYY cross-linked polyethylene
insulation. UL Listed for wet (F5°C} or dry (80°C} locations. Minimum size #4 AWG. Alcan Cable Stabiloy XHHW.

RETRACTABLE CORD REELS

A Provide retractable extension cord reels where indicated. Reels shall be supported from structure to prevent any swaying or movement.

Industrial duty, UL Listed, NEMA 4 steel enclosure.
Enclosed dust-tight and weather tight.

360 degree swivel operation with 4 roller cable guide
Stesl flange and stand, lifetime lubricated.

Ratchet lock for engage and disengage.
600V Type SOW yellow power cord, 3 conductor #12 gauge, minimum 25-foct length,

Heavy duty, 20 Amp, nylon female connactor, yellow.
Ball stop adjusted for receptacle height per Owner.
Install with connection to ceiling junction box.

ol e R et b

10,  Woodhead Maodel #9383, or comparable product by Reelcraft.

PART 3 EXECUTION

31

32

APPLICATION
A, Service Entrance: Type THW or THWN, copper conductor, in raceway.

B. Feeders. Type THW, THHNTHWN, XHHW copper conductar, in raceway or Type MC, multi_conductor copper, 90C insulation, interlocked steel armor
sheath.

C. Branch Circuits; Type THHNTHWN, copper conductor, in raceway, or Type MC cable, copper conductor, 75C insulation.
0. Class 1 Control Circuits: Type THHNTHWN, copper conductor, in raceway.
E. Class 2 Control Circuits: Type THHN/THWN, copper conductor, in raceway or Type MC cable, copper cenductors.

INSTALLATION: All cable shall be concealed. Install wires and cables as indicated, according to manufacturer's written instructions and the NECA "Standard of
Ingtallation.” Install exposed cable, parallel and perpendicular to surfaces or exposed structural members, and follow surface contours where passible. Support per NEC,

independant from ceiling hanger wires.
END OF SECTION

SECTION 26 05 26
GROUNDING AND BONDING

PART 1 GENERAL - Mot Used

PART 2 PRODUCTS

2.1

2.2

23

2.4

WIRE AND CABLE CONDUCTORS

A, Grounding Electrode Conductor: Stranded cable,

B.  Insulated Ground Wire: Minimum sizes per MEC or larger as indicated. Green insulation.

C. Bare Ground Wires: # § AWG minimum for bonding jumpers. Sclid Conductors: Soft or annealed per ASTM B3. Stranded copper per ASTM BS.
CONMECTOR PRODUCTS

A, Pressure Connectors: High-conductivity-plated units.

B. Bolted Clamps: Heavy-duty units listed for the application.

C. Exothermic Welded Connections: Provided in kit form and selected for the spacific types, sizes, and combinations of conductors and other items to be
connactad.

TELECOMM MAIN GROUND BUS BAR (TMGB). TMGE shall serves as the main grounding point for incoming telephoneldata service(s) and/or buliding telecomm
system: Bare copper bar of rectangular cross section, 1/4 thick % 4" H x 12° L. Pre-drilled per BICSI. Insulated standoff mounting brackets with 1 1/2" insulators and 1°
offset stainless steel bolts for rigid support. Harger #TGBI14412TMGBKT, or comparable product by Erico or Burndy.

GROUNDING ELECTRODES: One piece, copper-clad steel ground rods with high-strength steel core and electrolytic-grade copper outer sheath, molten welded to core.
3/4 inch by 10 feet.

PART 3 EXECUTION

3.1

3.2

APPLICATION: Comply with NEC Article 250, except where larger sizes or more conductors are indicated.
A, Feeders and Branch Circuits: Install separate insulated equipment grounding conductors with circuit conductors.

B. MNonmetallic Raceways: Provide insulated equipment ground conductor in raceways with each branch cireuit unless raceway is designated for telephone or
data cables.

C. Telecommunications: Provide ground at all closets, server or IS rooms, MDF, IDF and equipment frame locations per ANS| EIATIA-807, “Commercial
Building Grounding and Bonding Requirements for Telecommunications™ and as follows.

1,  Main telephone/data service room or MDF room: Provide TMGE with insulated, standoff brackets. Mount 18" AFF. Bond TMGB via #3/0 AWG stranded,
insulated copper wire to: nearest building steel at nearest vertical column, electrical system grounding eléctrode system. Exothermic welds for steel
connections. Hydraulic crimped lugs at TMGE and electrical ground bus connections.

0. Building Structure Grounding Requirements: Make all sections of building steel slectrically centinuous per NEC Article 250, via mechanical or exothermic weld
typa connections, Bond building stesl to foundation rebar by welding rebar to column, or 500 MCM stranded copper wire with exothermic weld connection to
rebar and columns. Provide UFER Ground {Concrete-encased electrode) at building footing or foundation, as required by NEC Article 250, *Grounding.”

E. Transformer Grounding: Ground all transformer components per NEC
FIELD QUALITY CONTROL: Provide tests of the completed grounding electrode systemi{s)/

A, Site Tests: Parform test by the Fall of Potential {3-paint) method In accordance with IEEE 81 Gulde for M&asuring Earth Resistivity, Ground Impedance and
Earth Surface Potentials of a Grounding System. Maximum acceptable value of 10 chms.

B. Feeder Equipment Grounding Conductor Tests: Perform test by the 2-point method to verify impedance In the ground system between installed components,
including, but not limited to the following:

Branch panelboards to feedar source.

2. Dry transformers to primary feeder source,

—_

C. Neutral-Ground Bond Testing: Test distribution system for presence of neutral-to-ground bonds at points other than service entrance and/or separately
derived sources. Record the measured isolation (megohms) between the neutral and ground systems.

END OF SECTION

SECTION 26 05 33
RACEWAYS AND BOXES

PART 1 GENERAL - Mot Used.

PART 2 PRODUCTS

2.1

22

2.3

2.4

25

2.6

METAL CONDUIT AND TUBING

A. Rigid Galvanized Stesl Conduit (RGS): UL 6 Listed. Steel heavy-wall, hot dip galvanized inside and outeide. Standard pipe thread, furmished with coupling;
shipped with thread protector through 2 inch slze. Minimum Size: 3/4 inch.

B. Intermediate Metal Conduit (IMC): UL 1242 Listed. Steel only, intermediate wall thickness, hot dipped galvanized. Standard Pipe Thread, furnished with
coupling, shipped with thread protector through 2 inch size. Minimum Size: 3/4 inch.

C. Electrical Metallic Tubing (EMT): UL B Listed. Steel, thin-wall, electro-galvanized. Minimum Size: 3/4 inch.
0. Flexible Metal Conduit (Greenfield): Zinc_coated steel. UL 1 Listed. Steel, hot dip galvanized.

E. Liquid tight Flexible Metal Condult {Sealtite): UL 380 Listed. Flexible steel conduit with PVC jacket. Galvanized flexible steel core. Extruded PVC jackst, gray
or black. Minimum Size: 3/4 inch.

NONMETALLIC CONDUIT AND TUBING: Rigid Nonmetallic Conduit (RNC): Schedule 40 or 80 PVC. UL-651 Listed.

CONDUIT FITTINGS: Al fittings to match conduit material and to be suitable for the purpose intended. Al fittings shall be UL Listed. Provide expansion fitings where
required.

A.  RGS/AMC Fittings: Threaded with insulated bushings. Galvanized steel or malleable iron. Double locknuts

B. EMT Fittings: Compression type "Concretight”™ or "Raintight.” Zinc plated steel body and steel nut. Insulaled throats. Setscrew fittings not permitted for 1-1/4"

and larger conduits..

C. Sealiite Conduit Fittings: Threaded ferrule, malleable iron compression nut and body. Nylon sealing ring

D.  Flexible Metal ConduitMC Cabls Fittings: 360° squeeze type. Malleable iron or cast zinc bodies. Insulated throat.

E.  PVC Conduit Fittings: Sunlight and UV resistant, UL Listed. Schedule 40 or 80 to match conduit. Meets NEC Article 347, *Rigid Nonmetallic Conduit.”

|
WIREWAYS: Sheet metal sized and shaped as indicated. Hinged type covers, securad with stainless stesl screws. Mafufacturers standard enamel finish, ANSI 49 or
61 gray. NEMA 1 for dry, indoor locations. NEMA 3R for outdoor or areas exposed to weather or severe molsture.

SURFACE RACEWAYS & MULTI-OUTLET ASSEMBLIES: Steel construction, ivory, scratch rasistant finish. Two-pi&ce, separable base and coverplate.

A, One-pigce Surface metal raceway. For surface mounted power or low voltage circuits, whers parmitted slSewhere by specs. Wiremeld V200, V500, V700
Series, or MonoSystems SM500, SMT00 Series.

DEVICE & OUTLET BOXES: Indoor boxes - zinc-coated or cadmium plated steal, NEMA 051,

e

28

A, Full-size (4" high) boxes required for all wiring devices (switches, outlets, etc.). 3"x2" switch boxes, handy boxes or ather r
: : : v PR g aduced-size b
permitted. One-piece, zinc-coated drawn stesl, NEMA 0S-1. . jaitsies

B.  Furnished all boxes with appropriate covers. Mo sectionalized boxes shall be used. Provide “stud-to-stud” or *dual box to stud” L J
. ¢ ox to stud” mounting bracke
adjacent boxes are lsvel. Thomas & Betts, or equal, g ts to insure all

C. Device boxes for surface mounting in unfinished spaces: One-piece, zinc-coated drawn steal, NEMA OS-1. Square boxes with rounded comers and no

sharp, protruding edges. Knockouts on all four sides. Pre-drilled mounting holes, and ground wire screw holes. Raised device coverpl i
outlats, as required. TAB RS Series. i YESRIRIDN RICRLhES OF

D.  Unheated, "damp" and "wet" locations and outdoor locations: NEMA 4 cast-aluminum, cast steel or o Th h
; - : cast iran. Threaded hubs for surface
"White metal® boxes rated NEMA 4 are not acceplabla, mounted boxes.

TELECOMMUNICATION OUTLET BOXES: Recessad outlets, 4" x 4" x 2-1/2" deep steel, recessed device box. Single-gang steel reducer plate (plaster ring).
JUNCTION AND PULL BOXES: Dry locations: 12 gauge galvanized shest steel minimum: flat covers secured in position by round head brass or stainless steel 300

grade machine screws; NEMA OS-1, "Sheet Steel Outlet Boxes, Covers and Box Supports.” Exterior and wet locations: Cast alurminum or galvanized cast-iron type;
threaded hubs; gasketed screw-on cover plates; NEMA FB-1, “Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Gable Assemblies.” i

PART 3 EXECUTION

3.1

32

3.3

APPLICATION: General Conduit Applications: PVC for direct burial, below slabs and concrete ductbanks. IMC or RGS above grade, building surfaces, roof, stc. EMT far
panalboard feeders. EMT or MC Cable for branch circuits concealed in cellings and walls. EMT for exposed branch circuits. Sealtite for connections to motors and
exterior equipment, Greenfield for connections to lights, indoor transformers, or similar loads subject to vibration,

GDNDU_IT INSTALLATION: Install all conduit concealed in finished areas, unless noted otherwise. Conduit in Work Shops permitted to be surface mounted for
cunnectlml't to panels and transformear. Minimum size {3._-’4]' inch, unless noted otherwise. Parallel and perpendicular to walls, structural mambers, cellings and interior
surfaces; install plum_b. Folypropylene or nylon pull line in each empty conduit. On walls below grade, use standoff brackets to maintain 1/2" space. Whare conduit
passes through exterior walls, floor or roof, install appropriate fittings and materials to make openings watsrtight,

SURFACE RACEWAY & MULTI-QUTLET .?;SSEMELY I_NETA.LLATIDN: Provide only where conduit or cabling cannot be concealed in finished areas (other than Work
Shaps), and anly with prior approval of architect and engineer. Install level and plumb, tight to mounting surface. Cut ends of all raceways perpendicular. Leave no sharp

edges or burrs. Provide separate low voltage and power feeds to all multichannel raceways Secursly mount wiring devices into racew Provi
i : g ¢ . Provide manuf
retaining clips to secure wires, and manufacturer's fittings for all corners, box entries, etc. . = i

END OF SECTION

SECTION 26 05 43
UNDERGROUND DUCTS AND UTILITY STRUCTURES

PART 1 GENERAL - Not Used

PART 2 PRODUCTS

21 BURIED UTILITY MARKER TAPE: Mon-biodegradable 3" wide plastic marker tape 12" below grade above every ductbank and buried conduit. Tape shall mest

ASTM D1712, "Standard Practice for Resistance of Plastics to Sulfide Staining” tests for color fastness. Ta i i
_ . Tape shall contain a metallic core, which can be det
after burial in ground, Electric - Red; Telephone - Oranga, s

22 UNDERGROUND DUCTBANKS: Underground ductbanks shall be arrangements of single bore, PVC plastic conduits, concrete encased with (where indicated)
steel rebar. UL Listed, Type II, heavy-wall schedule 40 PYC. Cancrete: 3 000 psi test at 28 days, pea gravel aggregate for void-free duct penetration. Rebar per

ASTM A813, "Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcerment,” Grade 40 or Grade B0, minimum 4" Precast plastic
base and intermediate duct spacers. '

23 IN-GROUND LIGHTWEIGHT CONCRETE HANDHOLES Lightweight composite construction. Sand/aggregate mixture bound with polymer and reinforced with
woven glass strands. Compressive strength 11,000 psi. Flexural strength 7,500 psi. Structural capacity of handhale and lid meeting AASHTO Tier 15 for loading
F 15,000 pound design load) Heavy duty textured covers, color matched to installed locations: Threaded inserts and stainless steel bolts for covers. Logo shall be
integral with cover to indicate "ELECTRIC","COMMUNICATION", "TELEPHOMNE", etc. Quazite Composolite or comparable product by Fiberlyts.

PART 3 EXECUTION
3.1 UTILITY COORDINATION: Contact MISS UTILITY prior to any excavation or underground work. Arrange for marking of all utilities.

3.2 UT_ILITY STAKEDLFI’: On sites whera public utility locating services are not provided (i.e. MISS Utility, etc.), provide for services of an exparienced underground
utility locating company to locate and clearly mark all buried utiliies and structures in the area of work.

4.3 ENCASED & DIRECT BURIED CONDUIT INSTALLATION: Determine exact plans and profiles of underground conduit and ducts, based on field information and
available as-built plans. Perform test pits at all utility crossings as shown on plans and available as-built drawings. Locate all shown utilities and structures, and
make adjustments to proposed work. Verify location and inverts of existing utilities at proposed points of connection. Slope; Pitch ducts minimum of 4 inchels per
100 feet (1:300) to drain toward handholes and away from bulldings and equipment. Siope ducts from a high paint in runs betwesn handholes to drain in both
directions.

34 BURIAL DEPTHS: Top of ductbank envelope below grade - minimum as follows: 24" (600 volts and below); 30" {above 600 volts). S j other buri
ik ; . - . Separation from all
utilities of 48", Direct buried conduit depths per NEC. ( i ' i

3.5 CURVES & BENDS: Use manufactured elbows with a minimum radius of 36" for stub-ups only at equipment and at building entrances. Use manufactured long
sweep bends with a minimum radius of 25 feet both horizontally and vertically at other locations and for all telecomm applications.

3.6 HANDHOLE INSTALLATION: The location of each handhole shall be staked in field and approved before setting the handhols, Coordinate exact placement and
elevation based on local grade, slope, other utilities, fences, roads and walkways, etc. which may affect location. Set leval, and adjust for final, surrounding grade
such that lid is even with surrounding asphalt, concrete or soil. Set handholes on minimum 6-8" layer of clean, compacted gravel or stone for drainage (no dust) :
Provide filter fabric, placed between gravel and earth below handhole, and wrapped up along sides to prevent contamination of stone. :

3.7 CONSTRUCTION: Provide all excavating, backfill, compaction, seeding, sod and repair necessary to install underground electrical work. Repair andior replace any
curbs, roads, walks, fences, utilities or structures disturbed as a result of the work in accordance with sections applicatie to the work and to match the existing items.
Seed or sod all areas that are disturbed as a result of the work in accordance with sections applicable to the work. Comply with all OSHA, federal, state and local
raguirements.

3.8 BACKFILLING: Back fill to the required elevations and repair surfaces to their original condition. Tamp back fill in 6-inch layers. Remove excess excavation not
required or suitable for back fill. Minimum compaction shall be as follows:
A.  95% below equipment pads, ducthanks, manholes, etc,
B.  95% for backfill below roads, walks or other paving and any vehicle or pedestrian traffic areas.
C.  90% for backfill in grass, or other non-paved areas,

3.9 REF’IAIRS & RESTORATION: Provide all patching, ra_\pairs and restoration of original surfaces and conditions to prior conditions, where disturbed by work of this
section. Restore landscaped andior grass areas to original condition. Grade, seed and straw mulich all grass areas during accepted growing season. Otherwise
provide sod for all disturbed areas.

END OF SECTION

SECTION 26 20 00
600V PANELBOARDS, SWITCHBOARDS & SWITCHGEAR

PART 1 GENERAL - Mot Used.

PART 2 PRODUCTS

21

22

23

24

25

CURRENT TRANSFORMER CABINETS: Current transformer (C/T) cabinet for power company's metering equipment. NEMA 3R cabinet. UL Listed, Labeled "For Use

on BGE Systems.” Hinged doors with sealing studs. Approved for use, and in accordance with BGE standards. Rated 300 through 3000 amps of load. 3-sided trough
below for incoming conductors.

AUTOMATIC CIRCUIT BREAKERS: UL Listed, automatic circuit breakers for installation within panelboards and switchboards, or with enclosed cabinets and trirm..
Moided case, thermal magnetic, inverse time. Ratings as per drawings. NEMA 1 enclosure, unless noted otharwise.
A Gmuncli Fault intar_rupter (GF1) branch breakers: Installed in branch circuit panelboards, where indicated. Single or two pole, per panel schedule. Class A
pratection, & mA trip for receptacle circuits. Equipment ground fault protection, 30mA trip for heat trace or other non-receptacle circuits.

SURGE PROTECTION DEVICES: UL 1449 (latest edition) Listed, “Surge Protective Devices”. L-N, L-G, N-G protection modes. Arrays of fused non-linear voltage
dependant MOV's. Maximum Surge Current Rating: Distribution Panels - 150kA/phase; Branch Panels - 100kA/phase. Maximum UL 1449 voltage protection rating (VPR)
of 1200V for 480Y/277V or 700V for 208Y/120V. UL 1449 Listed Maximum Continuous Operating Voltage (MCOV): 150V for 208Y/120V system; 320V for 480Y/277Y
system. UL labeled with 200kA Short Circuit Current Rating (SCCR). UL Type 1 (intended for use without need for external or supplemental overcurrent controls), Status
LED's per phase (Green - OK, Red-Service). Audible alarm for module failure. Full sine wave tracking suppression/filtering, UL 1283 Listed. Stand-alone or integral
panelboard/switchboard mounting, per drawings. Five year unlimited module or unit replacement. Distribution Panels - APT XDS15 series; Branch Panels - APT XDS10
saries,

SAFETY DISCONNECT SWITCHES: Heavy duly type; 200kA Intarrupting rating. NEMA 1 for interior, or as noted. MEMA 3R for exteriar, damp, or wet locations, on roof
or on grade. Rejection feature {Class R) fuses, for fused units. Padlockable, minimum of 2. Squara D, or equal.

P_ANELEDARI_JS: UL Listed, factory assembled, circuit breaker panelboards with cabinets and trim, branch breakers. NEMA 1 enclosure unless noted otherwise. Front
hinged door with lock. Factory finish paint (ANSI 81 gray) on all surfaces. Galvanized back box. Fully rated interrupting ratings as per schedules. UL Listed for Service
Entrance, where applicable. All phase, neutral and ground bus bars shall be copper or aluminum. Molded case, thermal magnetic branch and main breakers.
Typewritten directory. Square D I-Line for distribution panels {?-‘E[Jﬂﬁ.,} , NQOD or NF far branch circuit panels.
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PART 3 EXECUTION
31 INSTALLATION: Maintain minimum working space required access space according to manufacturer's written instructions and NEC,

3.2 SPD INSTALLATION; Gomply with all requirements of NFPA 70, “National Electrical Code,” and "Article 285," Transient Voltage Surge S1uppresaurs. Mount as close as
practicable to protected panel or equipment. Close nipple conduit connection to panel or switchboard. Minimize conductor lengths {maximum of 24" lead lengths).

Coaordinate location of breaker serving SPD and mount breaker directly adjacent to SPD conduit'conductar entry. Install conductors with ferw or no bends if possible.
Mount SPD unit adjacent to panel at 8' AFF, or directly above or below panel, if necassary. Install #4 AWG for distribution panel SPD applications and #8 AWG for Branch

Circuit Panal SPD connections.

3.3 PANELBOARD INSTALLATION: Comply with NFPA 70, Art 110, and Art 408, Install panels with sufficient support from structure to prevant movement. Arrange for_
blocking in stud walls, as required. For multiple section panels, provide all nipples, conduit and eonductors to continue the full feeder size between sections. For sections
not installed side by side, provide extended feeder length, as required in rigid metallic raceway. Install conduits for recessed panels 2" back from front edge of pgneﬂ.
Provide recessad panelboards with minimum of six 1" empty conduits installed to accessible ceiling space. Balance loading on panelboards as closely as possible and
after all branch circuits are connected and loads energized. Provide typed panelboard directories in each section to properly identify the circuits.

EMD OF SECTION

SECTION 26 22 00
LOW VOLTAGE TRANSFORMERS

PART 1 GEMERAL - Not Used.

PART 2 PRODUCTS

21 BUCK_BDOST TRANSFORMERS: Continuous duty. Self_cooled, dry type, connected as autotransformers to provide the percentage of buck or hmst indicated.
Enclosure suitable for the location where installed. Indoor, ventilated, dripproaf or totally enclosed, non-ventilated. Low Sound Level Units with minimurm of 3 dBA less

than as specified in NEMA 5T 1.
PART 3 EXECUTION

31 INSTALLATION: Comply with NFPA 70 and Article 450. Maintain minimum working spaces and raquired clearances for cooling per manufacturer and NEC. Make wiring
connections with flexible metal conduit. For floor-mounted units, bolt to floor or concrete pad B inches from walls, with concrete anchors using vibration isolation pads
under mounting surfaces. For wall mounted units, bolt and support from wall brackets with & minimum of 24 inches below ceiling or roof. For suspended units, supp[art by
four (4) threaded rods, with spring vibration isolators, keeping a minimum of 24 Inches from walls and ceiling or structura. Twelve inches from combustibles are required

for units 112.5KVA and larger, per NEG. All raceway connections shall be flexible conduit type.

3.2 ADJUSTING: Adjust transformer taps to provide optimum {nominal) voltage conditions at utllization equipment throughout the normal operating cycle of the facility.
END OF SECTION

SECTION 26 27 26
WIRING DEVICES

PART 1 GENERAL - Mot Used.

PART 2 PRODUCTS

1.1 DEVICE: LIGHT ALMOND except as otherwise indicated or required by Code.

21 AC SWITCHES

A.  Toggle Switches: Silent mechanical type rated 20 ampers, 120/277WAC . 1-piece Lexan cam and toggle. Arrow-Hart #1991 Series, Leviton #1221 Series, or
aqual.

Wall box LED Fixture Dimmer Switches: Compatible with 0-10¥DC and Phase-control LED drivers. Vertical slide, preset type, 120/277VAC. Rated 600 watls
for Phass-control applications; 1000 watts for 0-10V applications. Single or 3-way operation switches, as raquired. Separate on-off rocker switch. Acuity

Synergy serias, Hunt Simplicity series, Lutron, Leviton, P&S, or equal.
2.2 RECEPTACLES

A. Receptacles: Duplex NEMA 5_20R, 120 volt, 20 amp, 3 wire, U-ground. Construction Spec-grade. Lexan or nyion body, metal yokes. Amow Hart #5362,
Leviton #5362, or equal.

B. Ground Fault Interrupting (GF|) Receptacles: Class A, UL943 listed, feed-thru type. Screw tarminal connections. Powel to receptacle is dilsc;unnected if
critical components are damaged and ground fault protection is lost or if mis-wired, End-of-life provision shall render outlét incapable of delivering power upan

failure of GFCI function. Arrow-Hart #/GF20, Pass & Seymour, or comparable product by Hubbell, Cooper, Leviton,

C. Special Receptacles: NEMA configurations per drawings. Specification grade. Lexan or nylon body, metal yokes. Locking or straight-blade configurations,
per plans. Leviton V-0-MAX, Armow Hart, Hubbell, or equal.

23 EMERGENCY POWER OFF PUSHBUTTON: Location as indicated on drawings. With all required relays, wiring, contacts, swimh_ea and inngrfa_ca for interrupting power
Maintained position, turn to reset, red. Label as EMERGENCY POWER SHUTOFF. Top-hinged, clear lexan cover to prevent accidental activation. Dust-tight enclosure.

24 DEVICE PLATES & COVERS:

A Single and combination types that mate and match with corresponding wiring devices. Plate Securing Screws: Stainless steel, galvanized or colored, to

match plate finish.
Finished Spaces: Stainless steel, satin_finish, type 302, 0.04" thick.

B. Weatherproof Covers: Damp & Wet Location Covers: Non-metallic, polycarbonate. Gasketed, self-closing. Clear, hinged lifilid. Weatherproof during
operation per NEC Article 410-57. Eagle WeatherBox, Pass & Seymour, or equal.

PART 3 EXECUTION

3.1 INSTALLATION

A, General Requirements: Install all equipment plumb and level. Install coverplates fight to surraunding surface.

B. Rough-in: Unless noted otherwise, the following mounting heights shall be used:

1. Wall receptacles: 18" AFF to center.

2. Counter top receptacles: 6" above counter to bottom of box.

3. Wall switches: 48" AFF to canter.

4,  Exterlor receptacles: 24" above grade.

5. Full-size frig/freezer: 42" AFF to center.

C. Celling Mounted Outlets: Install all ceiling mounted receptacles with flush mounted back box, with stainless steal coverplate installed tight to celling tile,

plaster, or GWB celling. Support back box independently of ceiling, with rigid support from structure.
END OF SECTION

SECTION 26 29 00
MOTOR CONTROLLERS & MOTOR CONTROL CENTERS

PART 1 GENERAL - Mot Used.

PART 2 PRODUCTS

21 ENCLOSURES: NEMA 1 for interior, or as noted. NEMA 3R {ar NEMA 4) for exterior, damp, or wet locations, on roof or on grade. NEMA 4X Stainless Steel for specific
locations as indicated on drawings or schedulas.

22 THERMAL MANUAL MOTOR STARTING SWITCHES: Manual operated toggle switch type, Quick make and break type with self-indicating trip free handle. Melting alloy
thermal overload. Size thermal unit per motor FLA's. Enclosure; NEMA 1 for interior use and NEMA 4 stainless steel or cast iron for exterior, damp, or wet locations.

Handle guard with locking provisions. Pilat light (red) mounted in the same enclosure, where indicated.

PART 3 EXECUTION

3.1 INSTALLATION: Maintain minimum working space at live parts according to manufacturer's written instructions and NEC, Provide all required access space per NEC far
controls, fuses and items requiring maintenance access.  Provide engraved nameplate for each individual controller per project nomenclature.

3.2 ADJUSTING: Set solid state overload sensors and devices to 115%-125% of motor nameplate FLA's, per NEC Art. 430. Select and install thermal, melting alloy type
overload protection at 115%-125% of motor nameplate FLA's, per NEC Art. 420.

END OF SECTION

SECTION 26 50 00
LIGHTING

PART 1 GENERAL

1.1 WARRANTY

A.  Special Warranty: Extended product warranty over and above that required by the Contract and General Conditions of this contract.

1. Emergency LED drivers: 5 years.
2. LED Fixtures: 5 years.

PART 2 PRODUCTS

21 CONSTRUCTION FEATURES

A, LED Fixtures: LED source shielded from direct view. Thermal control to ensure cool running LED's. All LED's shall have a similar color temperature (degree
K) rating. Replaceable LED module and driver. All LED fixtures, modules and drivers shall be RoHS compliant.

B. LED Exit Light Fixtures: Backlit LED lamp source through stencil face(s) with translucent diffuser panel(s). Compliant with NEMA's “EM-1 Standard for
Pramium Exit Signs”. UL listed. Thermal control to ensure cool running LED's,

.  Exterior Fixtures: Cast aluminum housing, unless noted. Dark bronze finish, or as selectad by Architect. UL Listed for Damp or Wat Location, as required.
Woeatherproof gasketing. Corrosion resistant hardware and materials. Photocell as indicated.

2.2 LED MODULES & DRIVERS

A. UL Listed. High Efficiency, solid state drivers. Minimum rated life of 50000 hours at 70%. 3500K colol temperature, unless otharwise noted or specified. CRI
of 80 (minimum). RoHS compliant. Dimmable and compatible with all 0-10V dimming switches. Philips Xitanium drivers, or approved equal.

B. Construction Features: 50/60 Hz input source of 120V-277V +/- 10% (voltage) with no damage to the Driver. Minimum input Power Factor > 0.80. Input current
Total Harmonic Distortion (THD) < 20%. Class A sound rating. Minimum operating temperature of -4°F (indoor) and -40°F (outdoor). UL Listed for Damp and
Diry locations. Integral common mode and differential mode surge protection of 2.5kV{100kHz 30chm ring wave). Meets NEMA 410 for in-rush current limits,
Underwriters Laboratories (UL} recognized Class 2 per UL1310. 5-year limited warranty against defects In matarial or workmanship, including replacement.
Dimmable drivers shall be controlled by a Class 2 low voltage 0-10VDC controller with dimming range controlled between 1 and BVDC with source current

150uA.

C. LED Emergency Drivers: Class 2 output, UL listed, sealed nickel-cadmium battery, charger and circuitry in UL listed metal case, test button & charge indicator,
5 year warranty, 80 minute, 1300 lumens minimum for lingar fixtures, 700 lumens minimum for downiights, Bodine or equivalent.

23 LED MODULES

A, Tested in accordance with LM-80.U.L. Listed. High Efficiency, solid state driver. Minimum rated life of 50000 hours at 70%. 3500K color temperature. CRI of
B0 {minimum). Dimmable and compatible with all 0-10Y dimming switches. Philips Xitanium drivers, or approved equal.

24 LINE VOLTAGE OCCUPANCY SENSORS
A, Color: LIGHT ALMOND except as atherwise indicated or required by Code.

B. Sensor requirements: 120V or 277V operation, as applicable. Sensitivity adjustment with LED for calibration. 5 year warranty from manufacturer. Adjustable
sensitivity and time delay settings. Manual-On control of load(s} per 2012 and 2015 IECC requirements

C. Wall Switch PIR Sensor: Passive infrared. 180° coverage. Coverage; 900 sq. ft. maximum, 300 sq. ft. for desktop activity. Maximum load 800W @ 120V,
1200W @ 277V. 2 level, 36 segment frasnsl lens. Two indepandent pushbuttons for control of dual loads, 2 level switching, ete, where indicated. Field
adjustable for Manual-On operation to meet 2012 IECC requirements. WattStopper PW-100 (single cifauit) or PW-200 (dual circuit) series.

25 DIGITAL OCCUPANCY SENSORS

A, Sensor requirements: Suitable for use on 120V or 277V lighting systems, as applicable.24VDC operation. Sensitivity adjustment with LED for calibration.
Uses Cat 5e cable for interconnection of components. 5 year warranty from manufacturer. Adjustable fime delay settings. Manual-On control of load(s) per
2012 and 2015 |ECC requirements.

B. Ceiling Mount Digital Dual Technology Sensor: Input voltage: 24VDC from DLM network. DML local natwork connection: 1 RJ45 port via RJ45 plug and
coupler. Infrarad (IR) and Ultrasonic sensing. Plug n' Go automatic configuration. WattStopper LMDC-100.

C.  Gailing Mount Digital PIR Sensor: Input voltage: 24VDC from DLM network. DML local network connedtion: 2 RJA5 ports. Infrared (IR) transceiver. Plug n'
Go automatic configuration. WattStopper LMPC-10.

O.  Universal Dimming Room Gontroller {for fixtures to be dimmed that do not have 0-10v dimming capability). Maximurm 204 combined load per Room Controller;
each autput rated for 20A: tungsten, MLV, ELY or LED (forward phase compatible transformers or drivers). Operates on 120/277 VAC 50/60Hz. Class 2
outputs to DLM local network; 24VDC, 150mA acrass 4 RJ45 ports. Plug n' Go automatic configuration, On/OfifDim butten for each load. WattStopper

LMRC-220 serles.

E. Dimming Room Controller (for fixtures to be dimmed that have 0-10v dimming capability): Maximum 204 combined load per Room Controller; each output
rated for 204 Operates on 120/277 VAC 50/60Hz. Class 2 dimming control signal : 0-10VDC, sinking of sourcing (automatiuc adjustment based on load).
Class 2 outputs to DLM local network: 24VDC, 250mA across 4 RJ45 ports. Plug n' Go automatic configuration. On/OfffDim button for each load.

WattStopper LMRC-210 series.

F.  Digital Dimmesr Wall Switches (for single zone location): 24VDC from DLM local network. DLM local nel'\'_-fﬂrk connection: (2) RJ45 ports. Infrared transceiver,
Hidden configuration button to access "Push 'n' Leam”. 7 LED dimming level indicator. Control Button with LED indicator, 5 year warranty. Wattstopper LMDM

101W.

G. Digital Wireless Configuration Tool {for digital occupancy sensor configuration): Easy fo read LED screen. Adjustable occupancy sensor parameters include
sensitivity, time delay, frigger and re-trigger modes. Remotely reconfigures DLM dayiighting controller settings (day and night set point, raise and lower levels).

WattStopper LMCT-100
PART 3 EXECUTION

3.1 BALLAST & LAMP DISPOSAL

A General: Provide for the proper removal and disposal of all flucrescent ballasts and lamps removed with or fmr the existing lighting fixtures.

3.2 INSTALLATION

A, Fixture installation - General: Support fixtures independent of ceiling systems, ducts and piping. Provide hangers from puriins, joists, beams, etc.  Galvanized
steel for all hangers, channels, bolts, etc, Maintain required clearances around fixtures per manufacturer.

B. Recessed fixture frames: Support fixtures with galvanized tie wires, at two opposite comers of fixture, Provide framing for all recessed fixtures, Plaster frames
for plaster or GWB ceilings. Make electrical connections using flaxible conduit, concealed above finished ceilings,

C. Surface Mounted fixture: Install fixtures tight to ceiling or wall surface with no visible gaps. Support fixiure using rigid rods, channels, etc. Do not support from
ceiling grid system or with wires. Provide recessed backbox to allow fixture mounting tight to surface. Electrical connections through rear of fixture, concealed

as practicable.

D. Occupancy Sensor Adjustments: Provide masking or blocking as required to limit sensitivity to the intefided room only. Provide field adjustments to sensilivity
and range, approptiate to the activity planned in the area. Re-adjust any sensors for improved operation per Owner direction. Adjust footcandle level settings
for sensors with daylight sensing. Set “Time Delay Off adjustment to 15 minutes for: Toilst Rooms, Classrooms, Offices, Conference Rooms, Break/Lunch
Rooms, Individual Lab Rooms, Utility or Storage Rms.  All ather spaces set to 20 minutes maximum.

3.3 COMMISSIONING FOR 2012 & 2015 IECC:

A, This project includes Commissioning (Cx) of lighting and automatic controls, as required by 2012 & 2015 |[ECC, Section 408. Contractor shall provide for all
commissioning requirements per C408.3, including functional performance testing, adjustments, and documentation. The Commissioning Agent (CxA} shall
perform functional performance testing (FPT) in accordance with C408.3.1, At the conclusion of the FPT's, and within 90 days from date of Cartificate of
Occupancy, submit all required documentation, per IECC, to the owner, architect and code officials, as pplicable.

END OF SECTION
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MECHANICAL/ PLUMBING LEGEND

MECHANICAL/ PLUMBING LEGEND

MECHANICAL/ PLUMBING GENERAL NOTES

SYMBOL ABBREVIATION DESCRIPTION
———————— RX. REMOVE EXISTING
EX. EXISTING
cw COLD WATER
HW HOT WATER (110°F OR 140°F)
SAN SAN SANITARY (ABOVE FLOOR)
vV v VENT PIPE
I— , © co CLEAN OUT: LINE, FLUSH
RL RL REFRIGERANT LINE
———— T —— RS REFRIGERANT SUCTION
(o)) cD CONDENSATE DRAIN
FOS FOS FUEL OIL SUPPLY
------- FOR -=====- FOR FUEL OIL RETURN

MECHANICAL/ PLUMBING LEGEND

SYMBOL

ABBREVIATION

DESCRIPTION

e s

DP, DN

ELBOW DOWN OR DROP

—0

up

ELBOW UP OR RISE

W ol
\-H

PIPE CONTINUES

]

FLOW IN DIRECTION OF ARROW

o

RISE OR DROP IN PIPE

SIDE PIPE CONNECTION

3 p |

BOTTOM PIPE CONNECTION

=
-

TOP PIPE CONNECTION

3]

L
-

CAPPED OUTLET

(AN}

CAPPED PIPE

UNION

BALL VALVE

CHECK VALVE

COMBINATION BALANCING & SHUT-OFF VALVE

DIRECTION OF PIPE PITCH (DOWN)

R}®ﬂ+

PIPE REDUCER - CONCENTRIC

ABBREVIATION DESCRIPTION ABBREVIATION DESCRIPTION
ALT. ALTERNATE INV. ELEV. INVERT ELEVATION
AFF ABOVE FINISHED FLOOR LF LINEAR FEET
AFG ABOVE FINISHED GRADE LAT LEAVING AIR TEMPERATURE
APD AIR PRESSURE DROP MFGR. MANUFACTURER
AHU AIR HANDLING UNIT MBH ONE THOUSAND BTU PER HOUR
BFF BELOW FINISHED FLOOR MAX. MAXIMUM
BFG BELOW FINISHED GRADE MIN. MINIMUM
BLDG. BUILDING MTD MOUNTED
CONT. CONTINUATION NO NORMALLY OPENED
CG CEILING GRILLE NC NORMALLY CLOSED
cu CONDENSING UNIT NIC NOT IN CONTRACT
CONN. CONNECTION NTS NOT TO SCALE
CFH CUBIC FEET PER HOUR oc ON CENTER
CLG. CEILING OED OPEN END DUCT
DTL DETAIL 0A OUTSIDE AIR
DFU DRAINAGE FIXTURE UNIT RA RETURN AIR
DB DRY BULB RAG RETURN AIR GRILLE
DWG. DRAWING RAR RETURN AIR REGISTER
DN. DOWN RM. ROOM
EA EXHAUST AIR RX. REMOVE EXISTING
EAG EXHAUST AIR GRILLE STA STEAM TRAP ASSEMBLY
EAR EXHAUST AIR REGISTER SA SUPPLY AIR
ESP EXTERNAL STATIC PRESSURE SAD SUPPLY AIR DIFFUSER
EXH. EXHAUST SF SQUARE FEET
EAT ENTERING AIR TEMPERATURE SHT. SHEET
EWT ENTERING WATER TEMPERATURE SPEC. SPECIFICATIONS
EX. EXISTING SLP SLOPE
EXTR. EXISTING TO REMAIN TYP. TYPICAL
ET EXPANSION TANK TAG TRANSFER AIR GRILLE
ELEV. ELEVATION TRAN, TRANSITION
FFE FINISHED FLOOR ELEVATION UNO UNLESS NOTED OTHERWISE
FLR. FLOOR V/f® fHZ VOLTS/PHASE/HERTZ
FBO FURNISHED BY OTHERS VERT. VERTICAL
GPH GALLONS PER HOUR VFD VARIABLE FREQUENCY DRIVE
GPM GALLONS PER MINUTE w/ WITH
HP HORSE POWER WB WET BULB

PIPE REDUCER - ECCENTRIC STRAIGHT CROWN

/ | S

PIPE REDUCER - ECCENTRIC STRAIGHT INVERT

RV

RELIEF VALVE (TYPE AS NOTED)

MECHANICAL/PLUMBING LEGEND

STRAINER. (Y OR BASKET) W/ HOSE END
DRAIN VALVE

-l

THERMOMETER

MECHANICAL/ PLUMBING LEGEND

SYMBOL DESCRIPTION
AIR DEVICE REFERENCE SYMBOL

g = E

150 P

DRAWING NOTE REFERENCE SYMBOL

B> ®

REVISION REFERENCE SYMBOL
P-X PLUMBING FIXTURE DESIGNATION

MECHANICAL/ PLUMBING DEMOLITION
GENERAL NOTES

SYMBOL ABBREVIATION DESCRIPTION
-E 10x8 RECTANGULAR DUCT
. "
<+ [R] < DUCT RISING UP
~ | D] < DUCT DROPPING DOWN
m- FLEXIBLE CONNECTION DUCTWORK
-E- 5.L.D. DUCTWORK WITH SOUND LINING
.E i 3 DUCTWORK WITH 2 HOUR FIRE RATED ENCLOSURE
l T TURNING VANES
Lt Al
fi | <1— 50, SCREENED OPENING
1$ SIDE WALL REGISTER
= SA SUPPLY AIR DUCT; UP, DOWN
L1 L~ RA RETURN AIR DUCT; UP, DOWN
[ [ EA EXHAUST AIR DUCT; UP, DOWN
KA
-2 SUPPLY AIR DIFFUSER
2 RETURN AIR REGISTER OR GRILLE
e EXHAUST AIR REGISTER OR GRILLE
ﬂ—@ MOD MOTOR OPERATED DAMPER
1L . VD VOLUME DAMPER
'ﬂ“‘ UH UNIT HEATER

O TEMPERATURE SENSOR - UNIT NO. CONTROLLED

(2 CONNECT TO EXISTING AT THIS POINT

@ REMOVE EXISTING TO THIS POINT

@ DIA. DIAMETER

# NO. NUMBER
¢ CFM CUBIC FEET PER MINUTE

1. NOTIFY THE OWNER, IN WRITING, AT LEAST FOURTEEN (14) DAYS IN ADVANCE OF ALL REQUIRED SHUTDOWNS
OF WATER, SEWER, FIRE PROTECTION, GAS, ELECTRICAL SERVICE, OR OTHER UTILITIES. UPON WRITTEN
RECEIPT OF APPROVAL FROM OWNER, SHUTDOWNS SHALL BE PERFORMED AS DIRECTED OTHERWISE BY THE
OWNER AT NO ADDITIONAL CONTRACT COST. AT THE END OF EACH WORK DAY, SHUT DOWN SERVICES SHALL
BE RESTORED 50 THAT NORMAL USE OF UTILITIES CAN CONTINUE.

2. WHEN WORKING IN AND AROUND THE EXISTING BUILDING, CARE SHALL BE EXERCISED WITH REGARDS TO
PROTECTION OF EXISTING STRUCTURE AND MECHANICAL AND ELECTRICAL SERVICES WHICH SHALL REMAIN.

3. REPAIR, REPLACE, OR RESTORE TO THE SATISFACTION OF THE ARCHITECT, ALL EXISTING WORK DAMAGED IN
THE PERFORMANCE OF THE DEMOLITION AND/OR NEW WORK.

4. EXISTING CONDITIONS (DUCTWORK, PIPING, EQUIPMENT, AND MATERIAL(S) INDICATED ON THE CONTRACT
DOCUMENTS ARE NOT WARRANTED TO REPRESENT ALL EXISTING AS-BUILT CONDITIONS. FIELD VERIFY EXACT
LOCATIONS OF ALL DUCTWORK, PIPING, EQUIPMENT, AND MATERIALS IN THE FIELD PRIOR TO COMMENCING
WITH NEW AND DEMOLITION WORK. EXISTING DUCT, PIPE, AND EQUIPMENT SIZES ARE NOT WARRANTED TO
BE COMPLETELY CORRECT, FIELD VERIFY ALL EXISTING CONDITIONS PRIOR TO ORDERING MATERIALS AND
INSTALLING NEW WORK.

5, EXISTING MECHANICAL AND ELECTRICAL WORK INDICATED TO BE REMOVED (PIPES, VALVES, DUCTS, ETC.),
SHALL BE REMOVED TO A POINT BELOW THE FINISHED FLOORS OR BEHIND FINISHED WALLS AND CAPPED,
TERMINATION POINTS SHALL BE FAR ENOUGH BEHIND FINISHED SURFACES TO ALLOW FOR THE INSTALLATION
OF THE NORMAL THICKNESS OF FINISHED MATERIAL.

6. EXISTING PIPING NO LONGER REQUIRED TO REMAIN IN SERVICE SHALL BE DISCONNECTED AND REMOVED BACK
TO EXISTING ASSOCIATED SERVICE MAINS UNLESS OTHERWISE INDICATED OR NOTED ON THE CONTRACT
DRAWINGS. REMOVED EXISTING PIPE HANGERS, PIPE INSULATION, SUPPORTS, VALVES, ETC. EXISTING PIPING
INDICATED OR REQUIRED TO REMAIN IN SERVICE OR IN PLACE SHALL BE CAPPED, PLUGGED OR OTHERWISE
SEALED. NO EXISTING PIPING SHALL BE LEFT OPEN ENDED.

7. EXISTING DUCTWORK INDICATED TO BE DISCONNECTED AND REMOVED SHALL INCLUDE RELOCATED AIR
DEVICES, DUCT INSULATION, HANGERS, SUPPORTS, ETC. DUCTWORK SHALL BE CAPPED WITH SIMILAR GAGE
SHEET METAL. SECURE CAP(S) WITH SHEET METAL SCREWS AND SEAL WITH DUCT SEALER, NO EXISTING
DUCTWORK SHALL BE LEFT UNCAPPED. IF CAPPING INSULATED DUCTS, CAP SHALL BE SIMILARLY INSULATED
TO MATCH EXISTING INSULATION MATERIALS AND THICKNESS.

8. PATCH TO MATCH ALL NEW AND EXISTING OPENINGS IN WALLS, CEILINGS, AND FLOOR SURFACES DAMAGED OR
CREATED BY DEMOLITION WORK. PATCHING SHALL MATCH EXISTING ADJACENT SURFACES AS TO THICKNESS,
TEXTURES, MATERIALS, AND COLOR. ALL PATCHING SHALL BE PERFORMED TO THE SATISFACTION OF THE
ARCHITECT AND AT NO ADDITIONAL CONTRACT COST.

9. ALL DEMOLISHED EQUIPMENT SHALL BE OFFERED TO THE OWNER PRIOR TO DISPOSAL. EQUIPMENT RETAINED
BY THE OWNER SHALL BE STORED WHERE DIRECTED BY THE OWNER. ANY EQUIPMENT THE OWNER DOES NOT
WISH TO RETAIN SHALL BE DISPOSED OF, OFF SITE, BY THE CONTRACTOR.

10. ALL ABANDONED DUCTWORK, PLUMBING PIPING, MECHANICAL SYSTEMS PIPING, AND ATC CONTROL WIRING
LOCATED IN PLENUM CEILING SPACES SHALL BE REMOVED.

1. ALL TEMPORARY UTILITY OUTAGES OF ANY TYPE SHALL BE COORDINATED WITH THE USER. PROVIDE TWO
WEEKS ADVANCE NOTIFICATION PRIOR TO PERFORMING ANY TEMPORARY QUTAGES.

2. ALL DUCTWORK SIZES SHOWN ARE INSIDE CLEAR DIMENSIONS.

3. COORDINATE THE LOCATION OF ALL AIR DEVICES WITH LIGHT FIXTURES AND THE ARCHITECT'S REFLECTED
CEILING PLANS, AND DOCUMENTS.

4. COORDINATE MOTORS AND OTHER ELECTRICAL EQUIPMENT FURNISHED UNDER MECHANICAL DIVISIONS WITH
ELECTRICAL DIVISION. PROVIDE EQUIPMENT COORDINATION TABLE AS A SHOP DRAWING FOR REVIEW. TABLE
SHALL INCLUDE BUT NOT BE LIMITED TO THE FOLLOWING INFORMATION:

a. EQUIPMENT POWER REQUIREMENTS INCLUDING AMPS AND VOLTAGES.

b. DISCONNECTING MEANS AND OVER CURRENT PROTECTION REQUIREMENTS.

¢. CONTROL REQUIREMENTS.

5. COORDINATE THE INSTALLATION OF LIGHTING FIXTURES WITH PIPING, DUCTWORK, AIR DEVICES, SPRINKLERS,
AND EQUIPMENT BEING INSTALLED IN THE FACILITY SUCH THAT PIPING, DUCTWORK, AIR DEVICES, AND
EQUIPMENT DO NOT BLOCK OR IMPEDE LIGHTING.

6. INSTALL DUCTWORK SO THAT VOLUME DAMPERS, FANS, ETC., ARE ACCESSIBLE. PROVIDE ACCESS PANELS PER
SPECIFICATION REQUIREMENTS,

7. REFER TO ARCHITECTURAL DRAWINGS FOR ROOF AND CEILING CONSTRUCTION TYPES AND DETAILS.

8. LOCATE ALL EQUIPMENT WHICH MUST BE SERVICED, OPERATED, AND MAINTAINED IN A FULLY ACCESSIBLE
POSITION, EQUIPMENT SHALL INCLUDE, BUT NOT BE LIMITED TO VALVES, TRAPS, MOTORS, CONTROLLERS,
DRAIN POINTS, ETC, IF REQUIRED FOR ACCESSIBILITY, FURNISH ACCESS DOORS FOR THIS PURPOSE.
COORDINATE LOCATION OF ACCESS DOORS WITH ARCHITECT. MINOR DEVIATIONS FROM DRAWINGS MAY BE
MADE TO ALLOW FOR BETTER ACCESSIBILITY.

9. COORDINATE MOUNTING HEIGHTS AND LOCATIONS OF THERMOSTATS SERVING EQUIPMENT WITH THE OWNER(S)
AND/OR ARCHITECT.

10. REPLACE FILTERS SERVING AIR HANDLING UNIT EQUIPMENT PRIOR TO FINAL BALANCING OF AIR DISTRIBUTION
SYSTEMS.

11, FOR FLUES AND BREECHINGS, PROVIDE SYSTEM SHOP DRAWINGS TO INCLUDE PROPOSED MATERIALS AND FLUE
MANUFACTURER COMPUTER GENERATED CALCULATIONS BASED UPON FIELD MEASUREMENTS OF THE PROPOSED
FLUE SYSTEMS FOR ALL GAS AND OIL FIRED EQUIPMENT. REFER TO SPECIFICATIONS FOR ADDITIONAL
REQUIREMENTS,

12. PROVIDE FLEXIBLE DUCT CONNECTIONS AT ALL DUCTED ROOFTOP TOP UNITS, AIR HANDLING UNITS, FAN COIL
UNITS, AND EXHAUST FAN INLET AND OUTLET CONNECTIONS. REFER TO SPECIFICATIONS FOR ADDITIONAL
REQUIREMENTS.

13. PROVIDE WEATHER TIGHT WALL AND ROOF DUCT AND PIPING PENETRATIONS. ALL SEALING MATERIALS TO BE
APPROVED BY ARCHITECT.

14. ROUTE POMESTIC WATER PIPING, SPRINKLER PIPING, HVAC PIPING, GAS PIPING, ETC., IN PIPE CHASES, IN
FURRED OUT WALLS AND ABOVE CEILINGS, NO PIPING SHALL BE EXPOSED UNLESS APPROVED BY THE ARCHITECT
OR OWNER(S).

15. PROVIDE A BALANCING DAMPER ON ALL BRANCH DUCTS SERVING SUPPLY AIR DEVICES AND RETURN AIR
DEVICES WHETHER SHOWN ON PLANS OR NOT.

16. EXISTING CONDITIONS (DUCTWORK, PIPING, EQUIPMENT, AND MATERIAL(S) INDICATED ON THE CONTRACT
DOCUMENTS ARE NOT WARRANTED TO REPRESENT ALL EXISTING AS-BUILT CONDITIONS. FIELD VERIFY EXACT
LOCATIONS OF ALL DUCTWORK, PIPING, EQUIPMENT, AND MATERIALS IN THE FIELD PRIOR TQ COMMENCING
WITH NEW AND DEMOLITION WORK. EXISTING DUCT, PIPE, AND EQUIPMENT SIZES ARE NOT WARRANTED TO BE
COMPLETELY CORRECT. FIELD VERIFY ALL EXISTING CONDITIONS PRIOR TO ORDERING MATERIALS AND
INSTALLING NEW WORK.

17. THE DRAWINGS ARE DIAGRAMMATIC AND DO NOT INDICATE EVERY COMPONENT AND/OR ACCESSORY REQUIRED
FOR A COMPLETE INSTALLATION. PROVIDE NECESSARY AND REQUIRED COMPONENTS AND ACCESSORIES TO
ENSURE THAT THE ENTIRE SYSTEM IS FUNCTIONAL AND IN COMPLIANCE WITH APPLICABLE CODES, ACCEPTED

INDUSTRY STANDARDS, AND MANUFACTURER'S INSTALLATION REQUIREMENTS/RECOMMENDATIONS UPON
COMPLETION OF WORK.

18. ALL DUCTWORK AND PIPING SHALL RUN AS HIGH AS POSSIBLE AND ABOVE FINISHED CEILINGS UNLESS
OTHERWISE NOTED.

19. ALL OUTSIDE AIR LOUVERS (INTAKE, EXHAUST, OR RELIEF) SHALL BE FITTED WITH 2" MESH BIRD SCREENS
MOUNTELD BEHIND LOUVERS. ALL UNUSED PORTIONS OF OUTSIDE AIR LOUVERS (INTAKE, EXHAUST, OR RELIEF)
SHALL BE BLANKED OFF AIRTIGHT WITH 22-GAUGE GALVANIZED SHEET METAL AND 2 INCH RIGID INSULATION.
REFER TC SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.

20. INSTALL VALVES AND COIL ASSEMBLIES IN ACCESSIBLE LOCATIONS. PROVIDE ACCESS PANELS PER
SPECIFICATIONS.

21, DO NOT RELEASE ANY CFC OR HCFC BASED REFRIGERANT INTO THE ATMOSPHERE DURING INSTALLATION,
START-UF, OR SERVICING OF NEW OR EXISTING HVAC EQUIPMENT EITHER DIRECTLY OR INDIRECTLY. UTILIZE AN
APPROPRIATE REFRIGERANT PURIFICATION/RECLAMATION SYSTEM THAT IS CAPABLE OF SEPARATION AND
REMOVAL OF OIL AND RESIDUAL MOISTURE, AND DOT-APPROVED CONTAINMENT OF RECOVERED REFRIGERANT.

22. ALL REFRIGERANT PIPING SHALL BE SIZED AND SUPPORTED/INSTALLED IN ACCORDANCE WITH APPLICABLE
CODES. REFER TO SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.

23. REFER TO ARCHITECTURAL DRAWINGS FOR EXACT LOCATIONS OF ALL PLUMBING FIXTURES. DO NOT
DIMENSION LOCATIONS FROM THESE PLUMBING DRAWINGS.

24. SANITARY PIPING SHALL RUN AT A 2% SLOPE MINIMUM UNLESS NOTED OTHERWISE.
25. CONDENSATE DRAIN PIPING SHALL RUN AT A 2% SLOPE MINIMUM UNLESS NOTED OTHERWISE.

26, LOCATIONS OF DRAINS AND CONNECTIONS TO FIXTURES AND EQUIPMENT SHALL BE COORDINATED WITH THE
FIXTURE PLAN, EQUIPMENT CUTS AND ARCHITECTURAL/MECHANICAL/ELECTRICAL PLANS. NO WORK SHALL BE
INSTALLED UNTIL THE FIXTURE LOCATIONS HAVE BEEN VERIFIED.

27. PLUMBING FIXTURES SHALL BE CAULKED TO THE ADJOINING FLOOR OR WALL SURFACE WITH CAULK COLOR AS
SELECTED BY THE ARCHITECT.

28. UNLESs OTHERWISE INDICATED, PIPING 5HALL BE SUPPORTED FROM THE STRUCTURE ABOVE. INTERMEDIATE
STRUCTURAL SUPPORTS SHALL BE PROVIDED IN AN APPROVED MANNER AS REQUIRED TO MEET MINIMUM
SUPPORT SPACING REQUIRED BY THE SPECIFICATIONS.

29, PROVIDE PIPE HANGERS, ANCHORS, AND SUPPORTS PER SUPPORT MANUFACTURER'S RECOMMENDATIONS.

30. INSTALL PIPING SO THAT ALL VALVES AND ACCESSORIES ARE ACCESSIBLE. PROVIDE ACCESS PANELS PER
SPECIFICATIONS.

31. ROUTE DOMESTIC WATER PIPING, SPRINKLER PIPING, SANITARY PIPING, VENT PIPING, CONDENSATE DRAINS,
GAS PIPING, ETC., IN PIPE CHASES, FURRED OUT WALLS, AND ABOVE CEILINGS. NO PIPING SHALL BE EXPOSED
UNLESS APPROVED BY THE ARCHITECT OR OWNER.

32, INSTALL EQUIPMENT SUCH AS WATER HEATERS, ETC., IN SUCH A MANNER AS TO PROVIDE ADEQUATE SPACE
FOR PROPER MAINTENANCE AND EQUIPMENT ACCESS.
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| DRAWING NOTES:

e REMOVE EXISTING AIR HANDLING UNIT AND ALL ASSOCIATED APPURTENANCES.
| DISCONNECT EXISTING FLUE PIPE,
EX. 6" EA VENT —\"r @ ‘ : : : L (2) REMOVE EXISTING EXHAUST FAN AND ALL ASSOCIATED APPURTENANCES.
+ mmoaro , et e e
] 7 & (3) EXISTING OWNER EQUIPMENT.
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RIE..I‘-—IEF _,:) i :ﬂ I OUTSIDE AIR PLENUM. DEPARTMENT OF PUBLIC
E (6) 3-0"X1"-0" EXHAUST AIR DISCHARGE WITH BIRD SCREEN. PROVIDE WORKS
!L____I —l_ L 3'-0"}(1'—ﬂ")(1'-ﬂ" E)(HAUFF AIR PLENUM. BUREAU OF FAC'LI“ES
e = DESIGN AND CONSTRUCTION
e L I| (7)) CONNECT EXISTING 46 FLUE PIPE TO AHU-1. REPLACE EXISTING BAROMETRIC DIVISION
| DAMPER SIZED FOR AHU-1. 9250 BENDIX RD COLUMBIA, MD 21045
e TELEPHONE: 410.313,2700

|| 1 MOUNT CU-1 ON CONCRETE PAD. REFER TO DETAIL 9 ON DRAWING M201 FOR

" MORE INFORMATION. CONSUL TANT!
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& ; () 4" COMBUSTION AIR INTAKE HOOD WITH BIRD SCREEN. PROVIDE A WALL VENT
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@f NEW WORK - FLOOR PLAN - PLUMBING

SCALE: 1/4" = 1'- 0"
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FUEL OIL PIPING SCHEMATIC
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SCALE: NONE
ROOF
2 N
EX. 3/4" CW EX. 1/2" CW EX. 1/2" CW
EX. 1/2" HW 2 b i e EX. 1/2" HW T+ EX 1/2" HW T
1/2" — 12 o 172
N\~ REFER TO DETAIL 8 ON
Pa DRAWING M201 FOR =) EXISTING
FIRST i WH-1  MORE INFORMATION.  — EYE WASH
DOMESTIC WATER RISER DIAGRAM

SCALE: NONE

SECOND / EX. 1-1/2" VENT I EX. 1-1/2" VENT

FIRST

= 1-1/2" ')é——‘\ EXISTING EXISTING
pP-3 i TUB SINK  EYE WASH
i

?\ @2—4 EX. 2" VENT

R R

2"

L EX. 2"SAN ' EX. 2"SAN | \/—J
i 0

\— EX. 4" SAI\JI
SANITARY RISER DIAGRAM

SCALE: NONE

DRAWING NOTES:

@ REMOVE EXISTING WATER CLOSET AND ALL ASSOCIATED APPURTENANCES,
DISCONNECT EXISTING 3" SAN AND 1/2" CW FROM EXISTING WATER CLOSET.

@ REMOVE EXISTING TUB SINK AND ALL ASSOCIATED APPURTENANCES.
DISCONNECT EXISTING 2" SAN, 1/2" HW AND 1/2" CW FROM EXISTING TUB
SINK.

@ REMOVE EXISTING SHOWER AND ALL ASSOCIATED APPURTENANCES.
DISCONNECT EXISTING 2" SAN, 1/2" HW AND 1/2" CW FROM EXISTING
SHOWER.

@ REMOVE EXISTING WATER HEATER AND ALL ASSOCIATED APPURTENANCES.

@ RELOCATE EXISTING EYE WASH, MIXING VALVE AND ALL ASSOCIATED
APPURTENANCES. REMOVE EXISTING 2" SAN 1/2" HW AND 1/2" CW FROM
EXISTING EYE WASH.

@ REMOVE EXISTING FUEL OIL PIPES, VALVES AND ALL ASSOCIATED
APPURTENANCES FROM EXISTING AHU TO EXISTING FUEL OIL TANK.

(7) INSTALL WATER HEATER WITH DRAIN PAN. REFER TO DETAIL 8 ON DRAWING
M201 FOR MORE INFORMATION,

CONNECT EXISTING 3" SAN AND 1/2" CW TO P-1.

@ EXTEND AND CONNECT EXISTING 2" SAN, 1/2" HW AND 1/2" CW TO P-2.
EXTEND AND CONNECT EXISTING 2" SAN, 1/2" HW AND 1/2" CW TO P-4,
@ 1/2" CW, 1/2" HW, 1-1/2" VENT DOWN AND 2" SAN UP TO P-3.

@ RELOCATED EXISTING EYE WASH, MIXING VALVE AND ALL ASSOCIATED

APPURTENANCES. 2" SAN 1/2" HW AND 1/2" CW TO RELOCATED EXISTING
EYE WASH.

@ FUEL OIL PIPES FROM AHU-1 TO EXISTING FUEL OIL TANK.

3" SAN TO CONNECT TO EXISTING 4" SANITARY MAIN.

SCALE: 1/4” = 1'-0"
4 0 4
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SUPPLY AIR DUCT, TRANSITION TO UNIT
DISCHARGE OPENING WITH FLEXIBLE CONNECTION.
PROVIDE 1" SOUND LINING.

TYPICAL AHU
INTEGRAL SIDE ACCESS FILTER RACK,

PROVIDE REMOVABLE SHEET METAL COVER
iﬁﬁﬁ&”ﬁ{;’_"”“m” FLEXIBLE DUCT CONNECTION (TYP.)
1
DAMPER (TYP.)
| |, VOLUME
| | -’/.-
I 4 B | $
i_RS_ " I | [ ] I
| P N
f—RL=+2) | i INSULATED OUTSIDE
| AIR DUCT EXTENDED
=y | : FROM LOUVER
CONDENSATE DRAIN
WITH TRAP, SEE DETAIL 7 \ — b | \|L glﬁlgRSiE)rlé I;.Ig, MTF?ELDR
—T
ON THIS SHEET FOR ! y i
MORE INFORMATION i I \_
f—FOS—2) il | 1" SOUND LINED RETURN AIR PLENUM,
I | MINIMUM, 15'-0" UNLESS NOTED OTHERWISE
f—FOR—D) : - | ON PLANS: SUSPEND FROM STRUCTURE ABOVE
L g LH _____ J
NEOPRENE PADS, SIZES / QUANTITIES PER
NOTES: UNIT MANUFACTURER'S RECOMMENDATIONS

PLANS FOR BRANCH PIPE SIZES. EXTEND 4" BEYOND UNIT ON ALL SIDES
2. PROVIDE DIE-ELECTRIC FITTING AT ALL COIL

PIPING CONNECTIONS.

@ DETAIL - TYPICAL VERTICAL AIR HANDLING
UNIT PIPING DIAGRAM

STORM-PROOF LOUVER

SCALE: NONE
1/2" BIRDSCREEN (COORDINATE
& WITH ARCHITECT)
LOUVER PLENUM INSULATE ALL
= /_ EXPOSED PARTS W/ 2" RIGID
- e = BOARD INSULATION (ALSO
/ INSULATE UNUSED LOUVER AREA) £
/ ||D|| L .‘
R SEE NOTE _ ‘

OTHERWISE ON PLANS)

f‘.'_ ACCESS DOOR HALF OF DUCT, ’/
i 12"x12" MIN. (UNLESS SHOWN /

(2) DETAIL - TYPICAL RETURN / EXHAUST AIR DUCT

1" MIN. (THREE SIDES)

DUCT WIDTH 2" —— DUCTWORK
LARGER THAN |
DUCT CONNECTION 0 | @ ACCESS DOOR IF DUCTS ARE
3 LARGER THEN 36" (TYP.)
DUCTWORK PER -
FLOOR PLAN b 7 T
S @ “ I' i 'i ey
~ I‘~'~K /,ﬂ e i : }AIRFLDW——-—"‘a-.
2" MIN. | \f//,..f--"""_ Eé"ﬂlﬂ&s b=t kol
| DEVICE NECK
o )/ = oucT Tson
e e ] —— voume avee l FLEXIBLE
S WITH MEMORY STOP CONNECTION (TYP.) — IN-LINE CENTRIFUGAL FAN, REFER
/ TO PLAN FOR LOCATIONS AND
COMBINATION SPRING DOUBLE FAN SCHEDULE FOR CAPACITIES
/ DEFLECTION NEOPRENE
VIBRATION ISOLATOR, PROVIDE FAN MOTOR
SIZES AND QUANTITIES PER
FAN MANUFACTURER'S
DISCONNE
RECOMMENDATIONS e
+ NOTES:
DUCTWORK, SIZES

PER FLOOR PLAN AIR DEVICE AS

SCHEDULED —

NOTE:

1.  RETURN DUCT PERTINENT TO DUCTED RETURN SYSTEM(S) ONLY.

1. FOR FANS WITH DUCT CONNECTIONS LARGER THAN 36" PROVIDE ACCESS DOORS ON BOTH SIDES OF FAN.
2. SUPPORT FAN FROM STRUCTURE ABOVE.

3. FOR CAPACITIES OF FANS REFER TO FAN SCHEDULE.

@ DETAIL - TYPICAL HORIZONTAL BELT DRIVEN
IN-LINE FAN DUCTWORK AND MOUNTING SUPPORT

DEVICE CONNECTION

SCALE: NONE

o

| > ROUND SPIN-IN OR SQUARE TO
ROUND DUCT FITTING (SIDE, TOP

\ BOTTOM CONNECTION)
VOLUME DAMPER
FLEXIBLE DUCT 6'-0" MAXIMUM LENGTH, USE

AS REQUIRED FOR DIFFUSER ALIGNMENT,
REFER TO AIR DEVICE SCHEDULE FOR SIZE

CEILING DIFFUSER, REFER TO

SCALE: NONE
LOCK NUT AND WASHER
SUPPORT AND MOUNT STEEL (TYP. OF 4 PLACES)
ANGLES FROM WOOD
STRUCTURE ABOVE AT 4 PLACES ————— (2) STEEL ANGLES
\1 | I I

THREADED ROD - SIZE PER < - = <
STRUCTRUAL ENGINNER AND | |
FAN MANUFACTURER'S
RECOMMENDATIONS (TYP. OF 4) — FAN (CEILING MOUNTED TYPE): REFER

TO ALOOR PLANS FOR LOCATIONS

FAN CEILING GRILLE

PROVIDE

INSULATION ON i \ FLEXIBLE DUCT CONNECTOR (TYP.)
DIFFUSER AND
TAPE AIR TIGHT CEILING (REFER TO ARCHITECTURAL DRAWINGS

FOR CEILING TYPES AND EXACT CONSTRUCTIONS) —| s \ DucT

.t— SOLDER BOTTOM SIDE TAP FLOOR PLANS FOR LOCATIONS AND LOCK NUT AND .
JOINT & UP 12 AIR DEVICE SCHEDULE FOR SIZES FAN MﬂNUFACTLTFEE?I:?‘E:"IPE. gﬁf&cg}
A5 DE
\"T:iﬁL PITCH TO OUTSI B S OPPOSED BLADE DAMPER I o
SEAL AND CAULK ON DIFFUSER AND CUBIC FEET PER MINUTE OF AIR (CFM) NOTES:
CAULK ALL AROUND /_ ALL AROUND TAPE AIR TIGHT
AIR DEVICE SCHEDULE REFERENCE SYMBOL 1. ALL FAN COMPONENTS - MOTOR, ELECTRICAL, ETC.. SHALL BE SERVICEABLE THROUGH REMOVABLE UNIT MOUNTED CEILING GRILLE.
NOTES: 2. COORDINATE FINAL SIZE OF STEEL ANGLES, ALL THREAD RODS, AND HARDWARE WITH FAN MANUFACTURER PRIOR TO FABRICATING.
NOTE: 1 3. FOR CAPACITIES OF FANS REFER TO FAN SCHEDULE.
IS OVER 24" PROVIDE 3/4" DRAIN AT 5'-0" CENTERS (IF DEPTH é oy e DmaRGEs,
1.  WHEN "D" £ i -0" . REFER TO ARCHITECTURAL DRAWINGS FOR CEILING TYPES.
INTO PAPER IS GREATER THAN 5'-0"), 6" FROM LOUVER WITH TRAP. 3. WHEN BRANCH DUCT LENGTHS EXCEED 6'-0", UTILIZE HARD DUCT, SAME SIZE AS FLEXIBLE DUCT OR AS INDICATED ON PLANS. @ DETAIL - TYPICAL CEILING MOUNTED EXHAUST FAN MOU NTING
4.  MAXIMUM FLEXIBLE DUCT SAG SHALL NOT EXCEED 1/2" PER LINEAR FOOT. SCALE: NONE
DETAIL - TYPICAL LOUVER CONNECTION DETAIL - TYPICAL CEILING DIFFUSER CONNECTION
SCALE: NONE SCALE: NONE

PIPE SIZING CHART
EQUIPMENT TONNAGE “EQS?ZEIPE
DRAIN SHALL BE AT LEAST THE SAME
SIZE AS THE NIPPLE ON THE DRAIN PAN UP TO 20 TONS 3/4"
CLEAN OUT
PITCHED DOWN TOWARD DRAIN
= Hl
CLEAN OUT
— gl HVAC UNIT
CONDENSATE
CONNECTION
+— H2
H3 = | NOTES:

1, FOR DRAW THRU TRAPS: "H1" = FAN INLET
PRESSURE PLUS 1 INCH, "H2"'= H1/2.

TO STORM WATER OR
FLOOR DRAIN, REFER 2. FOR BLOW THRU TRAPS: "H1" = 1 INCH,

TO DRAWINGS "H2" = FAN OUTLET PRESSURE PLUS 1/2 INCH.

3. H3 EQUAL TO 1 INCH.

DETAIL - TYPICAL CONDENSATE DRAIN TRAP

SCALE: NONE

VACUUM BREAKER

3/4" HW, & 3/4" CW
PIPING, REFER TO FLOOR
PLANS OR RISERS FOR

3/4" HW (120°F)

PIPE SIZES 47

CHECK VALVE (TYP.)

THermosTaTIc HIFH—8
MIXING VALVE

3f4" CW

- - 3 COMBINATION BALANCING/
\ R SHUT-OFF VALVE - NORMALLY CLOSED
34" CW 3/4" 3/4"
! J: 4" THICK CONCRETE SLAB, (VERIFY REQUIRED SLAB THICKNESS

WITH STRUCTURAL ENGINEER PRIOR TO POURING PAD,
TEMPERATURE & PRESSURE RELIEF VALVE MAINTAIN / REDUCE / INCREASE SLAB THICKNESS AS DIRECTED)

e

7 b

~——— THERMOMETER (TYP.)

. -. b, . . : ' 7 ,. iqn
" s - N z | :f - , "« 1'-4
J ~—————— WATER HEATER - _ e . - . - A 1
UNION (TYP. : ) A A DA PP Yo Ve W W T
e ———— EXTEND FULL SIZE DRAIN PIPE TO _ ___|_
CW INLET o) NEAREST FLOOR DRAIN AND o (e \_ 4" GRAVEL \ﬁ e 18

6X6 W2.9xW2.9 WIRE MESH
EXPANSION TANK H
THERMAL HEAT TRAP, HEIGHT PER WATER ; T : S g
HEATER MEGR'S RECOMMENDATIONS BN -' i T : o 4 .

= S DISCHARGE OPEN ENDED
B> ALL THREAD ROD (TYP.) NOTES:
PRE-FABRICATED DRAIN PAN ~ atEa
FINISHED FLOOR, REFER TO HOSE END DRAIN VALVE 1. EXTEND PAD 4" BEYOND AIR COOLED CONDENSING UNIT / HEAT PUMP ON ALL 4 SIDES,
ARCHITECTURAL DRAWINGS , EXTEND FULL SIZE DRAIN PIPE TO
FOR FLOOR CONSTUCTION NEAREST FLOOR DRAIN AND 2. PROVIDE REBAR IN SIZES, QUANTITIES AND CONFIGURATION(S) AS RECOMMENDED BY THE
AND INVERT ELEVATION o o DISCHARGE OPEN ENDED STRUCTURAL ENGINEER.

3. SECURE CONDENSING UNIT / HEAT PUMP TO PAD PER MANUFACTURER'S RECOMMENDATIONS.

DETAIL - TYPICAL ELECTRIC DOMESTIC WATER HEATER

PIPING/VALVING DIAGRAM

SCALE:NONE

NOTES:
1. PROVIDE SUPPORT ON PIPE AT CONNECTION TO EXPANSION TANK PER EXPANSION TANK

DETAIL - TYPICAL CONCRETE PAD FOR OUTDOOR
CONDENSING UNIT / HEAT PUMP ON GRADE

SCALE: NONE

MANUFACTURERS RECOMMENDATIONS.

2. REFER TO WATER HEATER SCHEDULE FOR UNIT CAPACITIES AND ADDITIONAL INFORMATION,
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SPLIT SYSTEM AIR HANDLING UNIT SCHEDULE (OIL HEAT)

INDOOR FURNACE UNIT DX COIL UNIT OUTDOOR UNIT
TOTAL INDOOR UNIT
SUPPLY FAN OIL HEATER COOLING COIL TO
HAL"H';‘:HENT ELECTRICAL BASIS OF DESIGN DX COIL BASIS OF DESIGN e TOTAL TAE&E:?&T_""" UNIT BASIS OF DESIGN
UNIT AREA | AR ESP OA CFM FIRING | EAT | LAT EAT LAT ESP (IN on | LOCATION | COOLING weiGHT | EER/ DY
DESIGNATION | SERVED e cem | an | MOTOR INPUT | OUTPUT | patg pBe | DB |mMca|moce| vsosmz TOTAL | SENSIBLE ———— T H,0) DESIGNATION CAPACITY (LBS) SEER
F
vER“&L H,0) HP MBH | MBH | ysgpH) | (°F) | (°F) MFGR. MODEL MBH MBH | eh [ em | em | P MFGR. MODEL MCA | MOCP | V/¢/HZ MFGR. MODEL
AHU-1 BUILDING FLOOR 800 0.6 0.33 200 67.5 58.1 0.5 57.7 | 1249 | 83 | 15 120/1/60 | ALLIED AIR L83UDS7E 25 18.3 81.1 | 67.3 57.4 0.11 ALLIED AIR ECX030C Cu-1 OUTSIDE 25 17 25 208/1/60 180 12.5/15.3 | ALLIED AIR SCU024S 1,2,3,4 |
NOTES:
1: REFER TO SPECIFICATIONS FOR ADDITIONAL INFORMATION AND ACCESSORIES ASSOCIATED WITH UNIT. 3: UNIT SHALL BE SET AT HIGH SPEED.
2: PROVIDE 1" SOUND LINING ON FIRST 15 FEET OF SUPPLY AND RETURN DUCTWORK. 4: PROVIDE COMBUSTION AIR INTAKE KIT WITH VACUUM RELIEF VALVE.
3 SRR PIPE CONNECTION SIZES (IN) FIXTURE FAUCET / FLUSH VALVE S W
PLUMBING TYPE NOTES SOUND ELEC. F DESIGN
FIXTURE MOUNTING (P-#) COLD HOT MFGR. MODEL MFGR. MODEL FAN ESP (IN FAN HP MOTOR ACCESSORIE
SANITARY VENT WATER WATER DESIGNATION | AREA SERVED CFM H:0) | aeLr@D); | TYPE |(WATTS) BHP e (;g:lélé} {"-'?:?:;!) c NOTES
WATER CLOSET | TANK FLOOR P-1 3" 2" 1/2" - AMERICAN STANDARD 215FA.104 - - - DIRECT (DD) MFGR. MODEL
LAVATORY WALL P-2 1-1/2" 1-1/2" 1/2" 1/2" AMERICAN STANDARD 0356.028 MOEN CAB301 . SF-1 WORKSHOP 107 1235 0.25 DD IL. 1/4 0.14 1725 - 115/1/60 | GREENHECK TCB-1-16-4 AD,G,1,1,K 1
KITCHEN SINK | SINGLE BOWL P-3 1-1/2" 1-1/2" 1/2" /2" MOEN (22456228 MOEN 7594 1 EF-1 BATHROOM 105 100 0.25 DD CLG. (80) - 950 1.5 115/1/60 | GREENHECK SP-B110 AB,C.EF,GH 1
SHOWER } P-4 2" " 1/2" 1/2" BEST BATH LCS4038A5BL BEST BATH KACXSYM2001 1 ACCESSORIES:
NOTES: A: DISCONNECT SWITCH E: INTERLOCK WITH ROOM LIGHT SWITCH I: MOTOR SIDE FAN GUARD
1: HOT WATER MIXING VALVE, WATTS MODEL USG-B-M2, SET MIXING VALVE TO 110F. B: BACKDRAFT DAMPER F: WL WALL LOUVER DISCHARGE J: PROVIDE AMCA TYPE B SPARK RESISTANCE FAN
C: BIRDSCREEN G: HANGING BRACKET WITH VIBRATION ISOLATOR K: PROVIDE EXPLOSION PROOF FAN
D: WALL MOUNTED THERMOSTAT H: EXHAUST GRILLE
PORTABLE DUST COLLECTOR SCHEDULE FAN TYPES:
— I.L. = IN LINE CLG. = CEILING MOUNTED
QOLLECTIONT sound | mEc BASIS OF DESIGN
FAN ESP (IN BAG AR. NOTES:
AREA SERVED CFM HP CAPACITY LEVEL CH an
DESIGNATION H.0) (DB) |(V/9/HZ)| MFGR. MODEL
(CU. FT) 1: REFER TO SPECIFICATIONS FOR ADDITIONAL INFORMATION, AND ACCESSORIES ASSOCIATED WITH FAN,
DC-1 WORKSHOP 107 650 6.5 1 2.1 65-70 115/1/60 JET DC-650
HEATER
TANK EXPANSION TANK WATER HEATER BASIS OF DESIGN
WATER SIDE ELECTRICAL
UNIT CHARACTERISTICS NOTES
LOCATION
DIAMETER | MAX RECOVERY PIPE CONNECTIONS
STORAGE EWT | LWT (GALLONS)
x HEIGHT | PRESS. is i RATE (GPH) KW (V/2/HZ) MFGR. MODEL MFGR. MODEL
(GALLONS) G Je A e 90 (° CW INLET | HW OUTLET TOTAL
(INxIN) | (PSI) @ 90 (°F) ACCEPTANCE
(IN) (IN) CAPACITY
WH-1 BATHROOM 105 50 24%47 125 50 140 23 3/4" 3/4" 5 208/3/60 2.1 0.42 THERM-X-TROL | ST-5-C BRADFORD WHITE RE35056 1,2,3
MNOTES:
1: REFER TO SPECIFICATIONS FOR ACCESSORIES AND ADDITIONAL INFORMATION ASSOCIATED WITH WATER HEATER.
2: WATER HEATER TANK SHALL MEET ASME STANDARDS.
e | N ELECTRICAL CHARACTERISTICS | TToRRIOSTAT BASIS OF DESIGN CFMRANGE | roocr Maxpp | MAX NECK BASIS OF DESIGN
UNIT HEATER | ,o0) ceovep CAPRGEEY NOTES TYPE DUTY NECK | FACESIZE | MAXNC. | ;0 we) | VELOCITY NOTES
s VERTICAL / | cpy (MEH) | HeaTer MCA | Mmocp | Vseyuz | INTEGRAL/ | cn MODEL MIN | Max | SIZE P (e MFGR. MODEL
HORIZONTAL KW REMOTE :
UH-1 WORKSHOP 106 | HORIZONTAL | 580 17.1 5 15.4 20 208/3/60 R MARKEL HLA 12-208360-5.0-24 | 1,2,3,4,5,6,7,8 0 100 6"® 24%24 - 0.044 500 TITUS PAS 1,2,4,5
A SUPPLY
UH-2 WORKSHOP 106 | HORIZONTAL | 508 17.1 5 15.4 20 208/3/60 R MARKEL HLA 12-208360-5.0-24 | 1,2,3,4,5,6,7,8 101 180 8"® 24%24 16 .049 500 TITUS PAS 1,2,4,5
UH-3 WORKSHOP 107 | HORIZONTAL | 400 11.2 3.3 9.17 15 208/3/60 R MARKEL F2F5103N 1,2,3,4,56,8 0 240 14X%6 15-3/4"X7-3/4" 14 0.046 500 TITUS 300 1,2,5
B SUPPLY
UH-4 ME CLOSET 108 | HORIZONTAL - 1,706 0.5 4.2 15 120/1/60 R MARKEL RPH1-5A 1,2,3,4,5,6,8 241 415 12X10 | 13-3/4"X11-3/4" 21 0.066 600 TITUS 300 1,2,5
NOTES: THERMOSTAT TYPE: 0 220 12X8 13-3/4"X9-3/4" 19 0.073 600 TITUS 350 1,2,3,5
C RETURN
1: REFER TO SPECIFICATIONS FOR ADDITIONAL INFORMATION AND ACCESSORIES FOR ELECTRIC UNIT HEATER. I = INTEGRAL 221 1000 18X18 | 19-3/4"X19-3/4" 14 0.051 500 TITUS 350 1,2,3,5
2: PROVIDE WITH THERMOSTAT, TYPE AS INDICATED ON SCHEDULE ABOVE. R = REMOTE D EXHAUST 0 620 18X10 | 19-3/4"X11-3/4" 20 0.022 600 TITUS 350 1,2,3,5
3: PROVIDE DISCHARGE AS INDICATED ON SCHEDULE ABOVE. NOTES:
2: REFER TO ARCHITECTURAL DRAWINGS FOR EXACT CEILING TYPES.
5: UNIT SHALL BE PROVIDED WITH THERMAL OVERLOAD PROTECTION.
3: ALL RETURN, EXHAUST, TRANSFER, AND RELIEF GRILLES SHALL BE CENTERED IN THE CEILING TILE CLOSEST TO THE LOCATION INDI .
6: PROVIDE INTEGRAL DISCONNECT SWITCH. * pe ACEE N TR PO
: IFFUSERS ARE 4-WAY BLOW UNLESS OTHERWISE NOTED.
7: PROVIDE CLASS TI DIVISION TI UNIT HEATER. W AR RUEREY R <
5: AIR DEVICE SHALL BE OF ALUMINUM CONSTRUCTION IN SHOWER / LOCKER ROOM AREAS.
8: FUNCTIONAL DEVICE RIBU1S CONTROL DEVICE FOR REMOTE SHUTDOWN OF UNIT. !
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