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O IKIT/CAFE AREA _ _ _ 1t . — ' . - b - 1 7 ' ARCHIECTS + - ENGINEERS
[ A6 | TRANE vice sizE 03 |EVEL A SUPELY | 150 203 o5 1a5 FC BoT |1 4G |3 %0 56 e HEATING e B0 T-—"TH46 136 1030 [0 | bo 23 | 1332 B 165 1S5 154 156 |— [ 1-— "1 " T—  DISCHARGE | a1 [ BT 1 Bl | 6| 16| 3| 12| 6a CONSTRUCTION MANAGERS. » BUILDING SCIENTISTS
26 PINEWOOD LANE
HARRISON, MAINE . 04040
T~(207) 5834571 / F—(207) 583~4572
Alr Handler Und diale _ _ COMCORD % + HARRISON ME + LOKDONDERRY VT * DANVHLE VF
SPECIFIC NOTES: Mgg“Specichotas antiraiy . ADBREVIATIONS S 1
L. SET UNIT UF FOR 3600 TOTAL SUPPLY Add ADbENDUTT 1 [ L?tol 3\ APD. AR PRESSURE DROP (INGHES WATER GAUGE) FC FORMWARD CURVED FAN 4l Schedy puft 2
Notes: AF AIRFOIL FAN LAT. REGUIRED LEAVING AIR TEMPERATURE (F) - Apischeddle B8 clr. AT
i . Bl BACKWARD INCLINED FAN LWT.  LEAVING WATER TEMPERATURE (F) £ Note: “AHU-1A & 1B cooling colls shall be
N3 R auro capacity of 6000 CFM @ 100% OA. Sat EAT,  ENTERING AIR TEMPERATURE (F) @ MIN. OA WHEAT RECOVERY @ DESIGN TEMP OAT.  DESIGN OUTDOOR AIR TEMPERATURE = -8 F §£Eoted to provide 55/54 LAT with both 71/63
6«’ ,3\»-\ AHU-8 Supply: Fut ity of 4500 CFM @ 47% OA (2100 oy e o e o) T EAT and T6/34 BAT-
3 pply: Fuiure capacity o - ESP.  EXTERNAL STATIC PRESSURE (INCHES WNATER GAUGE) 5T,  SATURATED SUCTION TEMPERATURE . 300
Vs o CFM). Set up for 4500 CFM @ 27% OA (1200 GFM). EWT.  ENTERING WATER TEMPERATURE () WPD.  WATER PRESSURE DROP (FEET OF WATER) Add to schedule for AHU-6 “Min OA 26%,
FAEN AHU-3 Return; Capacity of 3250 CFM. Capacity reducad in | : X
4 Q\ futurs to 1850 CEM. : . : Schedule for AHU-, EAT for heating cofl
AHU-5 Supply: Capactty of 4200 CFM @ 62% OA (2600 CFM). . oo - from §g?§3._:9, ST . e
Set up for 3600 CFM @ 72% OA (2000 CFM). : ' S " A
AFiL-4 Min. OA from 25% (1500 CFM) to 38% mcm;
MFS ¢ NO. o Ce e & ' N 4 | RECEIVER | CAPACITY TOTAL IMPELLER | Cons ELECTRIC NOTES Ty =g
srveol | [EEL TOSE cFM ot NOTES ERU Scheduie THMBOL SERVES MG 4 MODEL (EALS) &P, | HEAD - FT | DIAMETER HP. | VOLTS | PrASE ek Enoges of Baes roiints o oo ard I
' Abhenbvn 3 \llﬂlo'!. Qv . ﬁ . CHP-1 | GHILLER CH-| B ¢ G 460 — B0 =S BB 1 TRO 1 10 | 460 ) prposs Of sedihg mop droubs d coordkiotion dravbge for
LERU- | RENEWAIRE | 5 | QUIDOOR AIR | 10000 6 —{p ¢ Bevlse ERU-2 to have 600D ofim of Room Air with CHAP-2 | CHILLER CHA B 4.6 4PC = 460 55 B-ye 1 Bo | 16 | 460 3 orbcse T Aeshitct’s o Egfon’' seds sk ot copw oo
3000 BOOM AR BI00 P = - oulput lemperature of 42/34 in winter and 80/68 in : HrP-l | FEATING 575 Bi6G a2 MB — 55 45 6-5/8 150 3 460 3 mmwm % ony modifcations o the crighd
ERU-2_| RENFWARE | | OUIDOOR AIR | 10,000 ) , summer. HrP-2 | VEATING 5Y5 B & 622D — 5 40 65/ im0 | 3 460 3 =
C3000 ROOM AR 4000 i4 [ S {BEP-l___|EX BONER BX-l_| D & G 2AA — a5 1% 5 50 | 3/4 | 60 3 ISSUED FOR
BP-2 | EX. BOILER BX—2 | D 8 & 2AA —= a5 I 5 B0 | 3/4 | 160 3
BP-3__ | EX DOLERBX3 | B § G 2A = 20 8 A TBO | i-/2 | 460 3
. - : S CRP-| | 5TM HUM 575 | SKIDMORE VCS-14 i5 2) 15 - (40) —- " 128001 (21 | 460 3 PROGRESS
. , , o BFP-1__| BOILER BX/4 SKIDMORE V642 | 15 @) 6o (20] — OO (2) V2| 460 E) ,
- : : HRP-IA | HR LOOF AR-IA, | B & & /2" AA 40 24 541 1Bo | /2 | 460 3
F AN SCHEDULE HRP-IB_| H LOOF AH-IB_ | B & & 172" AA — 40 24 54 150 | V2 | 460 3 SCHEMATIC DESIGN
€P-1__| Al) DRAINS LITTLE GIANT — 24 B - — | @ 5 i '
SYMBOL MEG & SERVES TYPE DRIVE ELEC MAX SOLND POER (DB) TES ' =2 '
MODEL 1 (1N Nﬁr) 50%% AP [VOLTS | PH | 1 Zl3 14151678 NOT SPECIFIC NOTES DESIGN DEVELOPMENT
SF =i COOK 330 SON-HP ERU- IN-LINE CENT BELT 000 | 250 | 993 s @ | 460 =} S 19 a4 |86 | &4 81 ] 161 TO I CHMP-1 & 2 EACH PROVIDE 100% CAPACITY/BACKUR - _
-2 COK 330 SGN-HP ERU-2 IN-LINE CENT | BELT | 0000 | 250 | 943 m—— 10 | 460 Bladqias ld4 86 1841 B | 6| TO 2. HNP-1 & 2 OFPERATE IN PARALLEL TO PROVIDE 100% CAFPACHTY . BID
A RFoA TRANE 50P (43-1/16" AF) | AH-IA CAB PLUG BELT ({21250 | o | 186 | — | 5 | 460 | 3 195 | a6 | 84 |64 |80 | 13 | 64 | 65
"B TRANE S0P (43-1/16" AF)_| AH-IB CAB PLUG BELT {27250 | Lo | 86 | — | B | 460 | 3 145 | a6 | 6a |24 |60 | 1B ] 64 | 65
RF-2 COOK. 12CVE A6 IN-LINE CENT | BELT | £50 o5 |64 | - [ U2 ] 460 | B | 111 12 |80 | B | 15 | 64 ] 64 | 58 @ | CONSTRUCTION
EF-] COOK_1BCVE ERI-I TE IN-LINE CENT | BELT | 2700 | 275 [ 1827 | -—— | 5 | 460 | 3 1 a3 |85 |93 | 4l | 81183 | 18 | _ -
EF-2 COOK_225CP5 ERU-] GE SPSi GENT BELT (%‘ 275 1 W6 | — | 5 1 460 | B | pa | o1 |e7 | o1 e3lea]| 16 |éb , _ : ' '
EF-2 COOK 320 Saihe ERU-2 IN-LINE CENT_| BELT |(aA450 ), 07| —— 110 | 460 | 2 |90 | 45 1100 | 29 | 86 | 83 | 8o | 74 | | . -~
EF4 COOK 16cvB LEVEL [TE | IN-LINE CENT | BELT | 1000, | 120 | B6otwmes | 3/4| 460 | B |76 | 7 (8o | T | 2 [ 61| 61 | 55 FINNED TUBE RADIATION
EF-5 COOK GL~120 LEVEL | VAT | CLG CAB DIRECT| 500 OB15] W0 | 48 NG | 15 T e el e el e e : - "
EF6 | COOK BOoxMiH PENTHOUSE PROP.WALL | BELT {6000 | 030 [ail | -— 1 1" K460 | 3 |p51do|ea |oa| 14 | 4 | 7 | 68  Hearare] awr | e BEMENT B8 COORDINATION
RF-3 COOK_4CVEB AR INLINE CENT | BT | 1600 [ too | Hol | —— | 1 | ®g | 5 |6z 74 [ #5] 6l [po ] 77| 1 | 65 SMBoL MFG ¢ MODEL NMBER sne | e Ter | TEE I rer DIt Kol NOTES
l. SOUND DATA FOR SFS & EF'S IS5 FOR DISCHARGE SORD I. FAN SIZED FOR 10850 GFM FUTURE CAPACITY } - 53 f"ﬁ g . e i £ STERLING VE-5D 655 28] i 34| 2HAx2N2 | B5 34116 x & Aao 12 NOT FOR CONSTRUCTION
2. SOUND DATA FOR RF'S IS FOR INLET SOUND : ok ype & gt 2T : . : '
X i Fer KX
p Rovige: EF-3 from 8450 CFM to 10000 CFM. Fan Schedule &W ERT l{L{& g GENERAL HOTES _ | .
. R : ALL MODELS BASED ON STERLING -
 Bolete “Specific Notes” entirely and Add . Add"EF-T1, Cook AGW-DSO, Temp TE, Cent. PROVIDE ERGLOSURE HITH BAKED ENAYEL FINGH, COLOR T0 B SELECTED BY ARGR‘IEGT
hotes: ' " Walifan, direct, 450 cim, 0.25 in. wg, 1550 RPM,
. ' . 7.8 sones, 18 HP, 115 volts, i phaze. Provide — .
HOT WATER CABINET & UNIT HEATER SCHEDULE e o
ELECTRICAL
JSUSY VR PO 17 P Py e — CONDENSING UNIT. SCHEDULE
" _ e SERVES CAP, (1) BECTRICAL - MFG & MODEL | NOTES
U TRANE 100-5 532 160 | 46 | 40 | 180 CE 2] T ° _ GlRwlTﬁ MBH VOIT | PiASE | McA | MAX FUEE
UH-2 TRANE 42-5 El 60| 1B | 15 | B0 ol /20 =8 i cU-1 A6 ] 56 40 | 3 1 0 [ TRANE T1A056
-3 TRANE 1265 60 | 60 | &4 | 10 | 180 | 20 | e = i
U4 TRANE 126-5 60 |60 | 64 | 10 | 180 | 20 76 B i
CUH-I___ | TRANE M SIZE 2H 21l |60 ] 14 | o | 180 41 03 B 1 NOTES: - o
G2 | TRANE M SIZE 2H 217 160 28 | 15 | 160 2.2 05 U ! I TOTAL CAP. BASED ON QUTSIDE AMBIENT TEMP, = 95 F ¢ SUCTION TEMP. = 42 F
CUH-3 | TRANE N SIZE 3H 540 |60 | 45 | 30 | 180 | 56 2 15 i 4-1/2° RECESS . ' ;
U4 | TRANE N SIZE BH 540 | 60 | 45 | B0 | 180 36 iz =) i q-1/2" RECESS
ST EAM HUM!DIF!ER SCHEDULE —
DISPERSION MANIFOLD(S)
SYMBOL MFG 4 MODEL CAP DUCT NOTES
COMPUTER ROOM AIR CONDITIONING UNIT SCHEDULE B R i M 71
- HRMIA | DRSS ] 3 B2 24
COMPUTER ROOM UNIT DRYCOOLER - PUMPS HM-IB DRI-STEEM DM-6-60 Hq 3 13182 24
COCLING (MBH)} FILTERS ELECTRIC ‘ ELECTRIC T, ELECTRIC HA-2 DRI-STEEM DM-6-60 48 5 &34 &
SMBOL | MRe 4 MODRL oFM | @ 5625 EAT A AL B | AR | min Tven | ves lvor | o | TOREE | AP (DRYCOOLER & FUMPS) Mo, | erm [1EAD mﬁf? (FED FROM DRYCOOLER) W3 | DRI-SSTEEM DM6-60 | 65 5 | bhod 6
- TOT SEN KW __| STEPS ) | (5F) _ : FLA | WoA | MFS IVOLT | PH F1) | D 'RA | W [ VoiT] P HUM-4 DRI-STEEM DHM-6-60 56 2 63x38 &
CRAC LIEBERT DENG & 5650 44| 015 i5 E) HO |6065| 55 | 514 | 468 | 50 | 460 | 5 DHid_| 1ooF | 66 | 16 | B | 460 | B 2 | 56 | 90 | 20 | 34 | 15 | 460 | 3 WS | DRIGTEEM DM-6-60 %5 5 o34 | &
NOTE:
NOTES: ALL HUMIDIFIERS ARE INSTALLED IN AHU CASINGS, DOWNSTREAM OF THE
L SINGLE PUMP OPERATION, SECOND PUMP FOR STANDBY/BACKUP, COOLING COIL, IN THE COIL SECTION & OVER THE AU DRAIN PAN. By Pian NTS
2. COORDINATE HEIGHT OF FLOOR STAND WITH EXISTING RAISED FLOOR PROJECT TITIE / ADDRESS
MAINE D.O.T.
TANK | ACCEPTANCE | MIN . MIN '
PACKAGED ROOFTOP AIR CONDITIONING UNIT SCHEDULE sneor| sV | velive |"VANET | e | TR |kl | miSs | Mot moDEL | o CHILD STREET
- - ET-i HOT WATER 158 125} 40 200 24 &1 TACO CA - 600 AUGUSTA, MAINE
SUPPLY FAN FILTERS (2) COOLING CAPAGITT UNIT ELECTRICAL HEATING CAPACITY = CHILLED MATER B B T 25T 5 > TACO CAK - 30
MiN. MINT MIN ' : :
reoL | TMEMOoE | om | o | R | A || ik | B | b | TR | RS | ver e |mea| e | mn | smaems | MO =
A1 TCOF0 D4 3000 | 050 | 600 | €3 130 2 10762 | S5/4 G0 76 460 | 3 | oI | 35 e 1 mm WITH FAGTORY-SUPPLIED LEGS FOR FLOOR MOWNTING
GENERAL NOTES . _
I PROVIDE 100% OUTDOOR AIR ECONOMIZER CONTROL. : ' _ : e 2 e L e i g
2. FILTER EFFICIENCY BASED ON ASHRAE 52-76 - _ .
3. PROVIDE MANUFACTURER'S ROOF CURB ' 0 :
4. PROVIDE DISCONNECT SWITCH | AR COOLED CHILLER SCHEDULE
evrEoL CAPAGITY ' ELEGTRICAL COMPRESSORS
TONS B EER v 4 McA | Max FusE | ND. TYFE | REFRIGERANT CIRCUITS MECHANICAL
ch-l 20t | 22 I'qp | 460 3 42 5O 2. I5CREW HEC-[34A I 2 SCHEDU LES
AIR COOLED CHILLER SCHEDULE (cont.) f
. EVAPORAIOR, .
- PE &P TRANE MODEL  INOTES :
DESIGH], PER 1 EHT. L LiAE .
REMOTE FLOODEDR | 482 -] 14" 500 | 40 Irgac 2oostp] 12 . n
' ASEmoTL AV [gfor & |
SENERAL NOTES - PIR NUME: 257581

TRECTORY: 2375

J). RAIED PER AR STD 55Q5HG-9B &

(sx-o o‘*)

2. CHILLER DESIGNED AT 95 DEG. AHB&B{T TEPPERAW




SUPPLY DIFFUSER SCHEDULE

VAV BOX SCHEDULE
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HARRISON, MAINE . (4040
T-{207) 5854571 / F~{207) SBE-4572

CORCORD KM » HARRISON ME « LONDOWDERRY VT « DANVILLE ¥T

SYVMBOL | CFM TYPE BLOWDEFLECT THRON - FT | NECK GIZE | FACE SIZE [MAX NG| MAX GP_ | MODEL
SD-| 360 LOUVER FACE  AWAY ERTIN N) Z4x24 20 o3 XDP-4l

CENERAL NOTES

ALL MODELS BASED ON ANEMOSTAT

DIFFUSERS SHALL HAVE BAKED ON ENAMEL FINISH

THROW BASED ON 50 FPM TERMINAL VELOCITY

* CFM FOR PERFORMENCE SCHEDULED, ACTUAL CFM 15 INDICATED ON THE PLANG
NOTES
l. DAMPER SUPPLIED WDIFFUSER
2. FOR INSTALLATION IN 24x24 EXPOSED TEE CEILING
3. INSTALL WITH FLEXIBLE CONNECTION
DESIGN -

SYMBOL LENGTH s ot i SoT o™ PATTERN M MODEL

o1 40" 140 12 2 23 ADVSTABLE i SLAD - PL
220 | 6-26 Z0

D-2 -0 %] 56 2 /4 ADWSTABLE 20 SLAD - F

PROVIDE ALL LD UNITS WITH A PLENBY EGQUAL TO ANEMOSTAT AIR DISTRIBUTION PLENM.

SUPPLY AR INLET SIZE AS INDICATED ON DRAWINGS.

TRANSFER GRILLE

RETURN, EXHAUST, ¢

SCHEDULE

SYMBOL MODEL NO . NECK SIZE FACE SIZE 5 CFM MAX =)
REG/EG-| ACLILD 45° LOWER 3/4" OC 2223 24x24 500 - 20 02 I
RG/EC-2 XSHE 45 LOUER 3/4° OC Exp 1o 150 20 L7 2.
RG/EG-S XIHL> 457 LOIWER 3/4" OC IoxIc 12xi2 220 20 06 2
RE/EG-4 X3Hp 45° LONER /4" OC 12xi2 14xi4 i 2C fo] 2.
RE&/EG-5 X3HP 45° LOWER, 2/4" OC x4 iexie 550 20 L7 2.

To-| ACLILD 45° LOUWER 3/4" OC 22023 24x24 SO0 20 02 k.
T6-2 XBHD 45° LOUWER 3/4* OC 2442 26x14 500 20 fos, 2.
CENERAL NOTEDS

ALL MOPELS BASED ON ANEMOSTAT

* CFM SCHEDULED 15 FOR FERFORMANCE SCHEDULED, ACTUAL CFM 1S INDICATED ON THE FLANS

SPECIFIC NOTES

. LAY-IN TTPE FRAME FOR INSTALLATION N 24x24 OR 4Bx24 EXPOSED TEE BAR CEILING

2. FLUSH FRAME FOR INSTALLATION ON DUCT, WALL, OR HARD CEILING -~ PRIME COAT FINISH FOR FIELD PAINTING

i
i
i

P
|
?i

:
§
T
2

ISSUED FOR -

PROGRESS

@ | BD

I. HN COIL SéLEGTiON BASED ON B5°F EAT, & 180°F EWNT NITH 20°F WD
2. VB 4-29 |5 LOCATED IN THE MECHANICAL PENTHOUSE

ermpoL | FLOOR MFG’_?_; IZMEODEL gnﬁ% _ WAIR Fx;!olf: RATSM = ~ MENHN COIL. — : MAX NC
3 SERVED - NS G L e | anmd | P e et | HVLERP | RAD | DisCHE
VB 2~ 2N TRANE VCCE-1T 1 1O o 855 045 P i e e e [
VB 2-2 2ND TRANE VCHE-{T - =) 1215 605 Q20 605 | 200 2.0 24 6 i5
WV 2-DA 2ND TRANE VCHE-O3 5 25 o0 | oo | B0 14 o5 o5 6 i5
VB 2-2B. | 2ND TRANE VCHE-O3 5 125 e 009 60 ia o5 o5 & 15
1vB 2-2¢. | 2ND TRANE VCHE~O3 5 (25 60 Coq |- 60’ I o5 o5 16 )
SV 2-200 | 2ND TRANE VCHE-0O3 B 125 B0 0.0% vl 19 05 o5 t6 15
VB 2-2E | 2ND | TRANE VCHWE-O3 - 5 125 60 0.09 60 - a4 o5 o5 & 15
VB 2-2F | 2ND TRANE VCONE-O3 5 125 ) o014 el 1.4 05 05 e 1%
VB =26 | 2ND TRANE VCHE-OB N 125 &0 .09 &0 - 1.4 o5 o8 & i5
VB 2-2H 2ND TRANE VCWE-O3 5 25 i) .04 &0 14 o5 o5 & 15
VB 2-3 2ND TRANE VCCE-T O iz00 600 008 | —- = o i [ 15
VB 2-4 1 2ND TRANE VOWE-H & 600 BO0 olg BOO 97 Lo 12 6 15
VB 2-45 | IND TRANE VOWE-OF S & 250 B0 o3 B0 26 . 05 o5 zB =3
T VB 2.5 Z2ND TRANE VonE-1T 1o} 100 - BBO [efe:S 350 e 12 . Lo e 15
VIS 2-6 2ND TRANE VCCE-C & 250 B0 005 e e rorin e £ 2|
VB 2-7 | Z2ND TRANE VCOE-O6 & 2850 5O Q.05 e e — — . 2}
VB 2-5 2MD TRANE VCEE-Ob ) B0 50 Q.05 — - — e 7 21
V3 20 2ND TRANE VCCE-Of & 250 50 005 | e - . i, 7 2
VB 2-I0 2Np TRANE VORE-1T o oo 1 350 o008 350 e 12" e 7 2]
VB 2-11 2ND TRANE VCCE-T e o izeo E00 Q.08 — — . . 1) 15
VB 212 2N TRANE VOWE-H ) 460 220 0.3 220 16 o8 o3 20 20
VB 2-13 2N TRANE VOHE-O3 - 5 40 10 ol 10 - 23 o5 o5 15 &
VS -4 2ND TRANE VCNE-H & 600 300 3G 200 a4 Lo i2 20 20
VB 215 SND | TRANE VCCE-IT ) 7o 855 =xs i~ oot - . 16 15
VB 2416 | 2ND | TRANE VCHE-H & 600 600 oM | 600 a¥z) 20 14 20 20
VB 211 2ND TRANE VOrE-24 T 12 1400 200 013 200 e iy 0.2 9 16
VB 21 INP TRANE VCCE-I B 100 350 ol e e i J 20 20
VB 29 2ND TRANE VCHE-IT 0. | eq0 345 o007 345 T 1.l 0.6 16 15
VB 2-20 | 2ND TRANE VOHE-O3 5 120 == 009 o) 20 05 o5 5 . i
B 2-21 2ND TRANE VCHE-O3 5 125 60 o049 &0 14 o5 o5 16 i5
VB 2-22 | 2ND TRANE YCHE-O3 5 120 &0 o009 &0 20 o5 o5 & 6
VB 2-23 | 2ND TRANE VCWE-O3 5 15 6O Ol 60 18 o5 05 19 I
1vB 224 2N TRANE VCOHE-H#i & 540 o0 [oX] 00 33 o5 o3| 20 20
VI 2<25 |- IND TRANE VCHE-QE & 2l0 105 oL 105 25 o5 o5 17 21
VB 2-26 2ND TRANE VCNE-O6 & 50 &0 O.13 Bo 26 o5 05 19 16
VB 2-27 2ND TRANE VCHE-H & 500 250 O3 250 8.3 0L 03 20 20
VB 2-28 | 2ND TRANE VCCE-II 2 500 250 006 - — — — 20 20
VB 2-29 2ND TRANE VCHE-H - 600 600 ol 1 o0 Er) 2.0 14 20 20
VE 3| B TRANE VOWE-HT o TS 390 009 340 i27 1.0 o8 729 i5
VB 3-2 2R0 TRANE VCWE-1T 1o 2o 405 o.0% 405 =X 0o 0.8 16 15
VB 3-3 BRD TRANE VCCE-{T 1a) 1230 65 o049 e — R een & i5
VB 34 3RD TRANE VCHE-1T 1=} BlO 405 o0 405 134 Lo 05 i) 5
VB 3-5 . B3RP TRANE vVecoE-17 o BH0 6490 feXle) e e - p & 15
VB 26 3RD TRANE VCHE-T o e 40% olo 405 =X o) Q6 & i)
VB 3-1 BRD TRANE VCCE-IT 10 380 690 o0 — — — . & I5
VB 3-8 B3RP TRANE VCIHE-1) & 600 200 o4 300 49,7 Lo {2 & 15
A VB B-BA 1 BRD TRANE VOHE-CB é 200 100 o017 100 B2 o5 o5 19 i?
1 VB 8- BRD TRANE VCCE-I1 10 {280 _ IS 0.09 —— — . — 6 15
VB 3-I0 BRD TRANE VCHE-1T i0 ) 340 009 | 34D 121 LO 058 16 i5
VB 31l 2RD TRANE VCCE-O6 6 250 50 .05 e . —— ——— 17 21
VB 342 | 3RD TRANE VCLE-O6 & 250 50 I 005 - . - - 17 21
VB 313 3RD TRANE VCWE-1l ) 400 | 200 o.04 200 65 o5 o2 20 20
1vE 3-14 BRD TRANE VCHE-IT 0 B | 340 .09 240 127 Lo oL 16 5
VB 3-15 ERD TRANE VCE-il & 560 280 - o6 200 4] 06 02 20 20
VB 3-5A T SRD TRANE VCHE-0O3 5 40 60 o2 60 . 14 05 o5 e s
VB 36 aRp TRANE VCCE-{T 10 1230 &5 L4 — — — o 16 =
VB 3-17 3Rp TRANE VCCE-OF & 250 50 .05 Jo . - - 7 21
VB 3-8 aRp TRANE VCCE-Of & 250 50 0.05 - o e - ¥ 21
VE 319 ZRE TRANE VCHE-H .8 560 260 009 200 q] 06 o2 20 20
VB 3-20 | B3RP TRANE VCCE-T 1o 1280 £90 o — e — — e 5
VB 3-21 3Rp TRANE VEWE-HI B  Be0 280 009, 280 a4 Ob o2 20 20
LvB 322 BRD TRANE VCCE-T Te] 1280 &0 FeXte) — S e -— & is
v 223 BRD | TRANE VCWE-H - B 860 . |- 280 .04 280 44 o6 o2 20 20
VB 3-24 | 3RD TRANE. VCCE-T 10 1280 &90 ol oo e . — & 15
VB 325 BRE TRANE VCCE-OB & 400 100 a2 . ey - —— 7 21
VB 3-26 | BRD TRANE VCHE-IT 10 930 465 o4 465 . 15) 10 O8 14 Is
1vB 327 SR TRANE VOWE-O& 6 200 100 o008 100 32 05 - o5 iq 17
VB 4 4TH TRANE VOWE-T 1o 15 340 0.04 340 12,7 1.0 oL 16 15
VE 4-lA, 4TH TRANE VCWE-0O3 5 155 15 ol | s 2.4 o5 o5 & 15
VB 4-2 4TH TRANE VCHE-1T 10 slo 405 0.09 405 134 1.0 on & i5
VB 4-3 4TH TRANE VCCE-IT %) 1230 &5 .09 —— e e — 6 i5
VB 44 4TH TRANE VORWE-IT 17) 2o 405 Q46 405 1354 .0 op & 13
VB 4-5 4TH TRANE VCCE-IT 1o 1360 &40 010 e i —— J— T 15
VB 4t 4TH TRANE VCOnE-11 1o} BiC 405 6 405 34 10 0B & {5
VB 4-7 4TH TRANE VCCE-IT 1o B3B0 &40 olo —— — - - X )
VE 45 4TH TRANE VCWE-I & 620 310 o.l4q 3o 100 o 1.2 T2 3
VB ABA | 4T | TRANE VCHE-OB6 & 200 20 YeXekl BO 2.6 o5 - 05 14 7]
VB 4-4 4TH TRANE VCCE-TT 7%) 1230 615 0.09 e - [ — e 15
VB 410 4TH - | TRANE VCNE-I7 10 930 465 a4 465 15, 1O 0B iq )
VIS 44 4TH TRANE VCHE-IT 6 250 50 - Q.05 — - -— o i1 2
VI 412 4TH TRANE VCCE-06 & 250 5O 005 | - — —— — 17 2
VB 4-I5 4TH TRANE VCNE-17 To) 930 | 465 o4 465 15, LO . OB L] 15
VB 416 ATH TRANE VCHE-I ) 420 20, 040 210 6.8 0.6 o2 15 )
VB 4-16A1 4TH | TRANE VCPE-OS 5 %) TS Q.13 15 2.4 05 o5 & 15
VB 411 4TH TRANE VCWE-{T 10 123C &5 .09 —m - — e 16 5
VB 418 4T TRANE VCCE-06 & 250 BO 005 e mimem - - 47 21
VB 4-14 4TH TRANE VCCE-OB & 250 50 .05 — i e - i7 2
VB 4-20 4TH TRANE VOHE- & 560 280 o6 280 4. 0.6 o2 20 20
VB 4-21 4TH TRANE VCCE-1 1o 1290 645 | o004 - . - - 6 B
VB 4-22 | 4TH TRANE VCWE-H B 450 225 oo 225 15 05 02 20 20
VB 4-23 4TH TRANE VCCE-I1 1o 1075 | 540 006 o~ e o — 16 5
VB 424 4TH TRANE VCCE-|T 1o 1000 “BOO Q.06 — e - vonm 16 15
VB 4-25 4TH TRANE VCCE-Ob & 400 100 0,12 —— - — - 17 2l
VB 4-26 4TH TRANE VOHE-[T 10 410 485 013 485 I'e Lo [+¥:) i i5
VB 4-27 4TH TRANE VCHE-O& & 200 100 006 100 32 05 05 17 21
VB 428 4T TRANE VCHE-O6 & 200 100 000 100 22 o5 o5 17 21
VB 4-od 4TH TRANE VCCE-06 & 300 300 001 - - o - i1 2
EVB 4-30 4TH TRANE VCOE- il o0 200 o1l s —m oo e 20 20
HOTES

KEY PLAN
PROJECT TITIE / ADDRESS

'MAINE D.O.T.
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MIPPLE ON THE DRAIN PAN

CLEANOUT

UNION

PIPE TO CONDENSATE
NEUTRALIZATION TANK

HEAVY—-DUTY CLEVIS HANGER

DRAIN PAN

PRESSURE _TAPS

PORT DETAILS

SLOPE BOTIGM OF PAN TO DRAIN INLET

PRESSURE GAUGE W/ 1/2" BOTTOM
CONNECTION

1/2” BALL VALVE
1/2" NIPPLE
1/2" THREAD-O-LET OR HALF COUPLING

THREADED ROD, LENGTH AS
REQUIRED

PIPE INSULATION & JACKET

PIPE COVERING PROTECTION
SADDLE, 12 IN. LONG

ROLLER SUPPORT

ROLLER HANGER 4" AND LARGER

. THESE DETAILS FOR NEGATWE PRESSURE
TRAPPING ONLY. FOR DRAWS ON POSITIVE
PRESSURE SIDE OF FAN, REFER TO
MANUFACTURER'S RECOMMENDATIONS.

2. TRAP NOT REQUIRED FOR UNMS WITH
CONDENSATE PUMPS,

CONDENSATE DRAIN TRAPS

" NOT TO SCALE

1/4" TUBING, 1/4 BALL
VALVE, SINGLE GAUGE TO
SERVE BOTH PORTS

3/4" THREAD-O-LET OR HALF COUPLING

3/4” PIPING

3/4" HOSE END BALL VALVE
HOSE END THREADED CAP & RETAINER

LOW _PQINT DRAINS

y_

<

SIZE PER PLANS

PIPE INSULATION & JACKET
SYSTEM -

PIPE

PIPE COVERING PROTECTION
SADDLE, 12 IN. LONG

ROLLER SUPPORT W/ YOKE

STRUCTURAL STEEL AS REQUIRED BY
FIELD CONDITIONS

ROLLER SUPPORT 4” AND LARGER

SPRING LOADED

<

1, REDUCERS SHALL BE ECCENTRIC TYPE
2. VALVES SHALL BE SAME SIZE AS PIPE
3.

GAUGES SHALL BE 0-50 PSIG

/2 IN-LINE_PUMP_PIPING SCHEMATIC

\M3.2/"NOT TO SCALE

—FLANGES, TWP. ST PER PLANS

CHECK VALVE

CLOSE~COUPLED
INUINE PUMP

CONCRETE -
HOUSEKEEPING PAD - (4) 1/2° DIA x 8" LONG MACHINE BOLTS. SET
CLEAN AND BOLTS IN EPOXY (1 EACH CORNER OF PAD)
ROUGHEN 44'S ® 12" OC EACH WAY AT CENTER
SURFACE —

X _ /3/4" CHAMFER ALL SIDES

CONCRETE FLOOR

g ==

NG

NOTES:

1. HOUSEKEEPING PADS SHALL BE NORMAL WEIGHT PORTLAND CEMENT
CONCRETE HAVING A MINIMUM COMPRESSIBLE STRENGTH OF 3000 PSI
AT 28 DAYS MEETING ASTM C150 TYPE | OR II. MAXIMUM COURSE
AGGREGATE SIZE SHALL BE 3/4". THE WATER-CEMENT RATIO SHALL
NOT BE GREATER THAN 0.5; SLUMP SHALL NOT EXCEED 4 INCHES

. 2. ANCHOR BOLTS SHALL MEET ASTM DESIGNATION A307.

3. REINFORCING SHALL BE ASTM A615 GRADE 60.

T 12" EXHAUST CONE (EC)

AL BOILER EXHAUST TO BE
STAINLESS STEEL DOUBLE
WALL CONSTRUCTION WITH
MINIMUM 1" MINERAL WOOL
INSULATION

12" DOUBLE WALL WITH
1" MINERAL FIBER .
INSULATION (CBIL1)

WALL BAND (WB)

HORIZONTAL

8"x12" INCREASER (1)

8"x12" 45 TEE AND
45 ELBOW ASSEMBLY

INSULATED WALL
/ FIRESTOP (IFS)
/ 12" 45' TEE AND 45

ELBCW ASSEMBLY

SUPPORT (HS) \
t i
i

WALL SUPPORT (WS)

PHCH EXHAUST

TOWARD BOWERS | 12" DRAIN
MIN, 1/8" PER FOOT - SECTION (DS)
DRAIN

\— CONNECTIONS TO

CONDENSING BOILER
EXHAUST OQUTLET

Turner Building Science & Design, LLC
26 Pinewcod Ln
Harrison, Maine 04040
1:207.583.4571
turnerbuildingscience.com

ENGINEERS #BUILDING SCIENTISTS

COPYRIGHT : TURNER BUILDING SCIENCE & DESION, LLC. 2118

© "Electronic images of thass documents may be used for the purpose of
expaditing shopdrawings and coosdination drawings for s project only -
except as excluded by individual specifications (p.g. HVAC, Plumbing), 1t
shafl ba unlawiul io use them for any other purpose. The Engineer's seat
shall not appaar on any decuments tat are modified by others. The
Enginear shall boar no responsiviity for any medifications to the onginal
documents by others.*

KEY PLAN:

PROJECT TITLE | ADDRESS!

STATE OF MAINE
MDOT MAINTENANCE BUILDING
BOILER REPLACEMENT

24 CHILD STREET
AUGUSTA, ME

{SSUE:

BID & PERMIT SET

PROJ. NO.: s STAMP

SCALE; © ABNOTED

DESN. BY: JOP

ORAWNBY:  JOPICG

CHKD BY: - sme )

| ssuE paTE: JULTES &

REVISIONS

SHEET THLE:

DETAILS =
SHEET 3 OF 3




HOT WATER CONDENSING BOII.ER SCHEDULE

GAS INPUT OuTPUT @ OUTPUT @ MAWP MAWT MAX, OP. WATER ELECTRIC DIMENSIONS (IR} SHIPPING OPERATING CONNECTION SIZES {IN)
DESIGNATION | LOCATION SERVICE {NAT. GAS) 120/80 180/60 (psi) (DEG.F | SEIPONT | VOLUME ' WEIGHT WEIGHT COMBUSTION | MANUFACTURER LINE MODEL NOTES
(MBH) {MBH) (MBH) : (DEG. F) (GAL) VOLT | PHASE | HERTZ | AMPS | MOPD | HEIGHT | WIDTH DEPTH (L8s} (LBs) HEATING SUPPLY HEATING RETURN FLUE GAS AR e
B-1 BOILERRM |  HEATING WATER 1500 1410 1320 125 210 194 110 115 1 60 155 20 799 359 56 1986 2778 4 4 8 CLEAVERBROOKS | CLEARFIRE CFC-E 1500
B-2 BOILERRM |  HEATING WATER 1500 1410 1320 125 210 194 110 115 1 60 155 20 79.9 35.9 56 1986 2778 4 4 8 _CLEAVERBROOKS | CLEARFIRE CFC-E 1500
NOTES:
urner Building Science & Design, LLC
o]
i 26 Pinewood Ln
Harrison, Maine 04040
$:207.583.4571
HUMIDIHCA’HON STEAM BOILER SCHEDULE turnerbuildingscience.com
RATING STEAM ASME RATED | RATED CAPACITY @ 6 ELECTRIC ' DIMENSIONS {IN} SHIP?ING OPERATING CONNECTION SIZES {IN} : ENGINEERS $ BUILDING SCIENTISTS
DESIGNATION | LOCATION SERVICE (HP) PRESSURE CAPACITY PSI vorr | ownse | nemz | s | worn | e | wiom e | WEIGHT (L85) WEIGHT STEAM EEDWATER SLOWDOWN STACK MANUFACTURER LINE MODEL NOTES —
(PsiG) (LBS/HR) {LBS/HR} o {LBs) OUTLET - ( Elsctori noges f s documants may b et ot ha gupose o
STEAM FOR ' ' vt st o i spacoans (o HVAC, s
8-3 BOWERRM | |\ o ATiON 15 15 518 507 115 1 60 20 86 35 54 2450 3460 4 1 1. 6 CLEAVER BROOKS | CLEARFIRE H15 S el s 36 oy ol urscss. Tho Engineers o
- shall not sppesr on-any dotuments that are modified by others. The
Engineor shall bear ro responsibility for any modificgtions to the originat
NOTES: documants by ofiers.”
1. XXX
2, XXX
HVAC PUMP SCHEDULE
TYPE DESIGN PUMP DATA CASING SIZE MOTOR ELECTRIC SHIPPING
TAG LOCATION SERVICE {END SUCTION, HORIZONTAL |  capACITY HEAD EFFICIENCY ' MANUFACTURER MODEL NOTES
SPLIT CASE, IN-LINE, ETC) (GPM) (FT) (%) SUCTION (IN) | DISCHARGE(IN) |  HP RPM | VSD{Y/N) | voLTS PHASE HERTZ AMPs | WEIGHT(LBS)
BP-1 BOILER ROOM HEATING WATER IN-LINE 70 13 . 3 3 1/3 1725 ¥ 115 1 60 - 95 TACO I-131
BP-2 BOILER ROOM HEATING WATER IN-LINE 70 13 - 3 3 1/3 1725 ¥ 115 1 60 - 95 TACO IL-131
NOTES: '
1. X0
CONDENSATE RETURN PUMP / BOILER FEEDWATER PUMP
DESIGN PUMP DAT. MOTOR (DUPLEX) I I
TAG LOCATION SERVES CAPACITY = HEAﬁ = Asmcasm CONDENSATE : ) — PUMP DISCHARGE 1 — —— OPERATING | paNUFACTURER MODEL NOTES
(GPM) (1) %) (LB/HR) HP RPM | VSD(Y/N) | AMPS VOLTS PHASE HERTZ SIZE (IN.} VOLUME (GAL.) | INLET SIZE (iN.} | WEIGHT (1BS)
CRP-1 BASEMENT STEAM HUMIDIFICATION SYSTEM 15 40 - {21 3500 N 230 1 60 3/4 15 SHIPCO 120 ECD-P-30
FWP-1 BOILER RM BOILER FEEDWATER (2)2 20 - (2113 3500 N 3/4 49 SHIPCO 110-D 1
NOTES:
1. INCLUDES DIRECT INJECTION STEAM HEATING ASSEMBLY: STERICO 1520 SJZE 1°
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SECTION 230560
COMMON WORK RESULTS FOR HVAC

PART 1 GENERAL

GENERAL REQUIREMENTS

PROVIDE LABOR, TOOLS, SUPPLIES, CONSUMABLES AND ANY OTHER RELATED ITEMS THAT ARE NOT A PART OF
THE BUILDING AS REQUIRED TO COMPLETE OPERATIONS IN CONNECTION WITH THE COMPLETE INSTALLATION OF
THE HVAC AMD MECHANICAL SYSTEMS AS INDICATED ON THE DRAWINGS AND AS SPECIFIED HEREIN.

TG PROVIDE MATERIALS THAT WILL BE PART OF THE BUILDING MEANS:  ORDER, PURCHASE, RECEVE, AND
INSTALL EQUIPMENT, PIPE, ACCESSORIES, FINTURES, MATERIAL, AND COMPONENTS AS REQUIRED FOR A
COMPLETE AND CPERATIONAL SYSTEM,

CUCTWORK:  PROVIDE SQUARE AND RECTANGULAR DUCT OMLY WHERE ROUND QUCT IS TOO LARGE TO FIT N
THE AVAILABLE SPACE, AND AS INDICATED.

DEFINITIONS:

1. FURNISH: SUPPLY AND DELIVER TO PROJECT SITE, READY FOR UNLOADING, UNPACKING, ASSEMBLY,
INSTALLATION, AND SHHLAR OPERATIONS.

2. INSTALL:  OPERATIONS AT PROJECT SITE INCLUDING UNLOADING, TEMPORARILY STORING, UNPACKING,
ASSEMBLING, ERECTING, PLACING, ANCHORING, APPLYING, WORKING TO DIMENSION, FINISHING, CURING,
PROTECTING, CLEANING, AND SIMILAR OPERATIONS.

3. PROVIDE: FURMISH AND INSTALL, COMPLETE AND READY FOR THE INTENDED USE,

4, CONSTRUCTION MANAGER: THE COMPANY DESIGNATED BY THE OWNER TO PROVIDE SPECIAL MANAGEMENT
SERVICES DURING CONSTRUCTION.  THE CONSTRUCTION MANAGER MAY BE THE DESIGN ARCHITECT.

REGULATIONS:
1. THE WORK SHALL CONFORM 10 STATE AND LOCAL CODES, ORDINANCES, AND REGULATIONS.

2. UNLESS OTHER APPLICABLE REGULATIONS ARE STRICTER OR TAKE PRECEDENCE, THE WORK SHALL BE I
ACCORDANCE WITH THE INTERNATIONAL MECHANICAL CODE, AND THE INTERNATIONAL ENERGY
CONSERVATION CODE, OF THE EDITION REQUIRED AT THE PROJECT LOCATION.

DRAWINGS & SPLCIFICATIONS

THE DRAWINGS AND SPECIFICATIONS ARE COMPLEMENTARY. WORK INDICATED ON THE DRAWINGS OR
DESCRIBED N THE SPECIFICATIONS SHALL BE INCLUDED ¥ THE SCOPE OF WORK. THE WORK INDICATED ON
THE DRAWINGS DOES NOT TAKE PRECEDENCE OVER THE WORK DESCRIBED N THE SPECIFICATIONS OR WICE
VERSA, UNLESS OTHERWISE INDICATED IN THE CONTRACT DOCUMENTS. IN THE EVENT THAT THE WORK
INDICATED ON THE DRAWINGS AND WORK DESCRIBED I THE SPECIFICATIONS CONFLICTS, THE CONFLICT SHALL
BE BROUGHT T THE IMMEDIATE ATTENTION OF THE CONSTRUCTION MANAGER FOR FORMAL RESOLUTION,

THE GENERAL LOCATION OF THE APPARATUS AND THE DETAILS OF THE WORK ARL INDICATED ON THE
DRAWINGS, EXACT LOCATIONS NOT INDICATED VIA DIMENSIONING ON THE DRAWINGS SHALL BE DETERMINED AY
THE SITE AS THE WORK PROGRESSES AND SHALL BE SUBJECT TO THE CONSTRUCTION MANAGER'S APPROVAL,

T 1S NOT INTENDED THAT THE DRAWINGS SHALL SHOW EVERY PIPE, FITTING OR APPUANCE, BUT T SHALL BE
A REQUIREMENT TO PROVIDE, WITHOUT ADDITIONAL EXPENSE, THE MATERIALS AND LABOR NECESSARY 1O
PROVIDE COMPLETE AND OPERATIONAL SYSTEMS IN ACCORDANCE WITH THE CONTRACT DRAWINGS, WITH THE
HIGHEST POSSIBLE QUALITY AVAILABLE.

SUBMITTALS

AFTER AWARD OF CONTRACT AND BEFORE INSTALLATION, SUSMIT FOR APPROVAL SHOP DRAWINGS, BULLETINS,
PRODUCT DATA, SAMPLES, AND OTHER RELATED ITEMS.

SUBMIE SHOP DRAWINGS AND PRODUCT DATA AS REQUIRED IN EACH SECTION. SUBMITTAL SHALL INCLUDE
PHYSICAL DATA AND PERFORMANCE DATA REQUIRED 7O VERIFY COMPLIANCE WiTH THE CONTRACT DOCUMENTS.

SUBMIT SAMPLES AS REQUIRED IN EACH SECTION, AND AS INDICATED ON THE DRAWINGS. THESE Wil
GENERALLY BE RETAINED 8Y THE ARCHITECT/ENGINEER, UNLESS OTHERWISE INDICATED.  CONTRACTOR MAY
REQUEST THESE TEMS RETURNLD; PROVIDE RETURN SHIPPING FOR RETURNS,

SUBMIT MOCK-UPS AS REQUIRED IN EACH SECTION, AND AS INDICATED ON THE DRAWINGS. FOR GENERAL
MOCK~UP PROCEDURES, REFER TO DIVISION 01 SECTION *QUALITY REQUIREMENTS.” DELIVER TO THE
ARCHITECT/ENCINEER FOR REVIEW #F SO INDICATED. PROVIBE RETURN SHIPPING.

ARCHITECT/ENGINEER'S REVIEW WILL NOT INCLUDE THE REVIEW, COORDINATION, OR VERIFICATION OF
DIMENSIONS OR QUANTITIES; THESE SHALEL BE THE RESPONSIBILITY OF THE CONTRACTOR.

SUBSTITUTIONS

ITEMS LISTED BY MODEL OR ORAND NAME ARE THE DESIGN BASIS AND ARE TO BE USED FOR THE BASE BID.
FOR SUCH ITEMS, PROPOSED SUBSTITUTIONS SHALL BE SUBMITIED PRIOR Y0 BID DATE, AND WLL NOT BE
ALLOWED UNLESS APPROVED BY THE ARCHMITECT IN WRITING AS AN ADDENDUM TO THE BID DOCUMENTS, THE
EXCEPTON TO THIS 1S PRODUCTS FOR WHICH THD LIST OF MANUFACTURERS OR PROVIDERS IS LRAITED BY
THE WORDING *NO SUBSTIFUTIONS® OR SIMILAR WORDING

THE FIRST {TEM LISTED UNDER *ACCEPTABLL MANUFACTURERS “APPROVED
MANUFACTURERS,” OR "MANUFACTURERS' 1S THE DESIGN RASIS.

1. OTHER MANUFACTURERS LISTED MAY BE USED IN THE BASE BID, BUT CONFORMANCE WITH DETAILS OF
THE SPECIFICATIONS, AS WELL AS DIMENSIONAL AND ELECTRICAL DATA, SHALL BE VERFIED BY THE
CONTRACTOR.

2. ARCHITECT/ENGINEER HAS NOT VERIFIED THAT EACH LISTED MANUFACTURER HAS THE ABILITY TO PROVIDE
AN ACCEPTABLL SUBSTITUTION FOR THE BASIS-OF-DESIGN PRODUCT.  CONTRACTOR MAY NOT ASSUME
THAT SUBSTITUTIONS WiLL BE APPROVED.

3. MODIFICATIONS REQUIRED AS A RESULT OF DIFFERENCES BETWEEN THE DESIGN BASIS ITEM AND THE
SUBMITTED AND APPROVED ITEM MUST BE APPROVED BY THE ARCHITECT AND MADE AT THE
CONTRACTOR'S EXPENSE.,  AS AN EXAMPLE, IF A ROOQFTOP HVAC UNIT IS SUBMITTED AND APPROVED
AND IF THE UNIT'S DIMENSIONS AND WEIGHT ARE CIFFERENT FROM THOSE OF THE UNIT WHICH WAS
USED AS THE DESIGN BASIS, THE CONTRACTOR SHALL BE RESPONSIBLE FOR BUILDING STRUCTURAL
MODIFICATIONS REQUIRED TO ACCOMMODATE THE SUBMITTED AND APPROVED UNIT, AT NO ADDITIONAL
COST TO THE OWNER.

4. WHEN, ™ THE ARCHITECT OR ZNGINFER'S OPINION, ARCHITECTURAL OR ENGINECRING SERVICES ARE
NECESSARY FOR THE COORDINATION OF SUBSTITUTED 1TEMS, THE CONTRACTOR SHALL REIMBURSE THE
OWNER FOR THE COST OF THESE SERVICES.

5. FOR [TEMS WHICH HAVE NO MANUFACTURERS LISTED, ANY ITEM CONFORMING WITH THE CONTRACT
DOCUMENTS IS ACCEPTABLE.

ELECTRICAL WORK 8Y MECHANICAL

PROVIDE MOTORS, PILOT UGHTS, CONTROLLERS, THERMOSTATS, SENSORS, STARTERS, OVERLOAD PROTELTION,
VARIABLE FREQUENCY DRWES, LIMIT SWITCHES AND COTHER RELATED {TEMS FOR EQUIPMENT PROVIDED UNDER
THIS DIVISION FOR A COMPLETE AND OPERATIONAL SYSTEM.

EXCEPT AS NOTED, ELECTRICAL CONTRACTOR SHALL PROVIDE REQUIRED DISCONNECTS, LINE SWITCHES, FUSED
SWITCHES, AND OTHER RELATED ITEMS AND NECESSARY LIND VOLTAGE WIRING TO PROPLRLY CONNECT
EQUIPMENT TG MOTORS AND SWITCHES,

PROVIDE COMPLETE LOW VOLTAGE WIRING SYSTEM AND POWER SUPPLIES FOR AUTOMATIC TEMPERATURE
CONTROLS AS SPECIFED UNDER SECTION 23300, AUTOMATIC TEMPERATURE CONTROLS.

WIRING SHALL CONFORM TO THE REQUIREMENTS OF THE NATIONAL ELECTRICAL CODE AND STATE
REQUIREMENTS,

CQUIPMENT INSTALLATION REQUIREMENTS

INSTALLATION DIRECTIONS:  OBTAIN MANUFACTURER'S PRINTED INSTALLATION DIRECTIONS TO AID N PROPERLY
EXECUTING WORK ON MAJOR PIECES OF EQUIPMENT.  MANUFACTURER'S INSTALLATION MANUAL IS REQUIRED
7O FULLY DETERMINE ITEMS NECESSARY FOR A COMPLETL INSTALLATION.

OBJECTIONABLE NOISE, FUMES AND VIBRATION

1. MECHANICAL AND ELECTRICAL EQUIPMENT SHALL OPERATE WITHOUT CREATING OBJECTIONABLE NOISE,
FUMES OR VIBRATION AS DETERMINED BY THE CONSTRUCTION MANAGER.

2. IF SUCH OBJECTIONABLE NOISE, FUMES OR VIBRATION 15 PRCDUCED AND TRANSMITIED TO OCCUPIED
PORTIONS OF BUILDING BY APPARATUS, PIPING, DUCTS OR ANY OTHER PART OF MECHANICAL AND
ELECTRICAL WORK, MAKE NECESSARY CHANGES AND ADDITIONS AS APPROVED WITHOUT EXTRA COST TO
QWNER,

EQUIPMENT DESIGN AND INSTALLATION

1. UNIFORMITY:  UNLESS OTHERWISE SPECIFIED, EQUIPMENT OR MATERIAL OF SAME TYPE OR CLASSIFICATION
USED FOR SAME PURPGSES SHALL BE PRODUCT OF SAME MANUFACTURER.

2. DESIGN:  EQUIPMENT AND ACCESSORIES NOT SPECIFICALLY DESCRIBED CR IDENTIFIED BY
MANUFACTURER'S CATALOG NUMBERS SHALL BE DESICHED IN CONFORMITY WiTH ASME, IEEE OR OTHER
APPLUCABLE TECHNICAL STANDARDS, SUITABLE FOR ANTICHPATED MAXIMUM WORKING PRESSURE, AND
SHALL HAVE NEAT AND FINISHED APPEARANCE.

3. INSTALLATION:  ERECT CQUIPMENT ALIGNED LEVEL AND ADJUSTED FOR SATISFACTORY CPERATION.
IMSTALL SO THAT CONNECTING AND DISCONNECTING OF PIPING AND ACCESSORIES CAN BE MADE READILY.
PROVIDE ADEQUATE CLEARANCE ARCUND EQUIPMENT S0 THAT PARTS, INCLUDING FILTERS, ARE EASILY
ACCESSIBLE TOR INSPECTION, OPLRATION, MAINTENANCE AND ROPAIR.  MINOR DEVIATIONS FROM
INDICATED ARRANGEMENTS MAY BE MADE AS APPROVED.

PROTECTION OF EQUIPMENT AND MATERIALS

1. RESPONSIBIUTY FOR CARE AND PROTECTION OF MATERIALS AND MECHANICAL WORK RESTS WITH THE
CONTRACTOR, UNTIL THE ENTIRE PROJECT HAS BEEN COMPLETED ANMD TESTED AND HAS BEEN ACCEPTED

H.
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2.1

BY THE OWNER.
COORDINATION

COORDINATE SCHEDULING, SUBMITTALS AND WORK OF THE VARIQUS SECTIONS QF SPECIFICATIONS 1O ASSURE
EFFICIENT AND ORDERLY SEQUENCE OF INSTALLATION OF INTERDEPENDENT CONSTRUCTION ELEMENTS, WiTH
PROVISIONS FOR ACCOMMODATING [TEMS INSTALLED LATER.

VERIFY THAT UTILTY REQUIREMENT CHARACTERISTICS CF OPERATING EQUIPMENT ARE COMPATIBLE WiTH
BUILBING UTHITIES, COORDINATE WORK OF VARIOUS SECTIONS HAVING INTERDEPENDENT RESPONSIBILTIES
FOR INSTALLING, CONNECTING, AND PLACING MECHANICAL EQUIPMENT INTO SERVICE.

COCRDINATE SPACE REQUIREMENTS AND INSTALLATICN OF MECHANICAL AND FLECTIRICAL WORK WHICH ARE
INDICATED DIAGRAMMATICALLY ON DRAWINGS, FOLLOW ROUTING INDICATED FOR PIPES, DUCTS AND CONDUIT
AS GLOSELY AS PRACTICABLE.

FIELD CHANGES TO PLACEMENT OF BOILER VENTS, EXHAUST QUTLETS, PLUMBING STACKS, OR DISCHARGES OF
OTHER CODIFEROUS OR HAZARDOUS MATERIALS SHALL NOT BE MOVED FARTHER THAN 3 FEET FROM THE
LGCATION INDICATED ON THE PLANS, WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE ARCHITECT.

PLACE RUNS PARALLEL WITH COLUMN LNES OF BULDING. UTILIZE SPACES EFFICENTLY 70 MAXIMIZE
ACCESSIBILITY FOR OTHER INSTALLATIONS AND FOR MAINTENANCE AND FOR REPAIRS.

[N FINISHED AREAS, CONCEAL PIPES, DUCTS AND WIRING WITHIN THE CONSTRUCTION. COORDINATE LOCATIONS
OF FIXTURES AND OUTLETS WITH FINISH ELEMENTS.

COCRGINATE COMPLETICN AND CLEAN--UP WORK OF SEPARATE SECTIONS IN PREPARATION FOR SUBSTANTIAL
COMPLETION.

AFTER GWNER QUCUPANCY OF PREMISES, COORDINATE ACCESS TO SHE FOR CORRECTION OF DEFECTVE
WORK AND WORK NOT IN ACCORDANCE WITH CONTRACT DOCUMENTS TO MINIMIZE DISRUPTION OF OWNER'S
ACTIVITIES,

CLEANING
REMOVE DEBRIS FROM SITE DAILY.

MATERIAL AND PIECES OF EQUIPMENT SHALL BE TURNED OVER TO THE CONSTRUCTION MANAGER FREE OF
ANY DUST ARD DIRT, BOTH INSIDE AND OUT,

AT THE COMPLETION OF THE PROJECT, EQUIPMENT SHALL HAVE A CLEAN, NEAT APPEARANCE OF FACTORY
FINISH BY CLEANING OR REPAINTING AS REQUIRED.

STARTING SYSTEMS
COCRDINATE SCHEDULE FOR STARTUP OF VARIQUS EQUIPMENT AND SYSTEMS,
NOTIY CONSTRUCTION MANAGER SEVEN DAYS PRIOR TO STARTUP OF EACH ITEM.

VERIFY THAT EACH PIECE OF EQUIPMENT OR SYSTEM HAS BEEN CHECKED FOR PROPER LUBRICATION, DRIVE
ROTATION, BELT TENSION, CONTROL SEGUENCE OR OTHER CONDITIONS WHICH MAY CAUSE DAMAGE.

VERIFY THAT TESTS, METER READINGS AND SPECIFIED ELECTRICAL CHARACTERISTICS AGREE WiTH THOSE
REQUIRED BY THE EQUIPMENT OR SYSTEM MANUFACTURER.

VERIFY WIRING AND SUPPORT COMPONENTS FOR LQUIPMENT ARC COMPLETE AND TESTED.

EXECUTE STARTUP UNDER SUPERVISION GF RESPONSIBLE MANUFACTURER'S REPRESENTATIVE AND
CONTRACTORS' PERSONNEL IN ACCORDANCE WITH MANUFACTURER'S iNSTRUCTIONS.

WHEN SPECIFIED IN INDIVIDUAL SPECIFICATION SECTIONS, REGUIRE MANUFACTURER TO PROVIDE AUTHORIZED
REPRESENTATIVE TO BE PRESENT AT SIE T INSPECT, CHECK AND APPROVE CQUIPMENT OR SYSTEM
INSTALLATION PRIOR TO STARTUP, AND TO SUPERVISE PLACING EGUIPMENT OR SYSTEM N OPERATON.

SUBMIT A WRITTEN REPCORT, IN ACCORDANCE WiTH CLOSEQUT PROCEDURES, THAT EQUIPMENT OR SYSTEM HAS
BEEN PROPERLY INSTALLED AND IS FUNCTIONING CORRECTLY.

ADJUSTMENTS AND OWNER'S INSTRUCTIONS

ADJUSTMENTS:  AFTER COMPLETION OF THE INSTALLATION WORK CALLED FOR IN THIS SPECIFICATION, THE
CONTRACTCR AND HIS SUBCONTRACTORS SHALL FURNISH NECESSARY MECHANICS OR ENGINEERS FOR THE
ADJUSTMENT AND OPERATION OF THE SYSTEMS, TO THE END THAT THE SYSTEMS BE PLRFECTLY ADJUSTED
AND TURNED OVER TO THE OWNER IN PERFECT WORKING ORDER.

NSTRUCTION:  INSTRUCT THE OWNER'S AUTHORIZED REPRESENTATIVE iN THE CARE AND OPERATION OF THE
INSTALLATION, PROVIDING REQUIRED FRAMED INSTRUCTICN CHARTS, DIRCCTIONS AND OTHER RELATED {TEMS.

TESTING:  AFTER THE ENTIRE INGTALLATION IS COMPLETED AND READY FOR OPERATION, TEST THE SYSIEMS
PRICR 10 THE ACCEPTANCE TESTING PROCESS OUTUNED BELOW. THESE TESTS ARL SUPPLEMENTARY 10
DETAILED TESTS SPECIFIED HEREIN OR DIRECTED. THE OWNER WHLL PROVIDE WATER AND ELECIRIC CURRENT
FOR THE TESTS. THE CONTRACTOR SHALL PROVIDE NECESSARY LABOR, TEST PUMP, GAUGES, METERS,
OTHER INSTRUMENTS, AND MATERIALS, THE CONSTRUCTION MANAGER AND ARCHITECT AND THER
REPRESENTATIVES RESERVE THE RIGHT TO BL PRESENT AT ANY OF THESE TESTS. NOTIFY THE
CONSTRUCTION MAMAGER FIVE DAYS IN ADVANCE OF ANY TEST.

ACCEPTANCE TESTING (COMMISSIONING)

THE ACCEPTANCE TESTING AGENT SHALL PERFORMANCE~TEST THE SYSTEMS AFTER THE CONTRACTOR
CERTIFIES THAT SYSTEMS IN EACH PHASE OF CONSIRUCTION ARE COMPLETED:

1. MECHANICAL EQUIPMENT IS FUNCTIONING;
2. AUTOMATIC TEMPERATURE CONTROLS ARE COMPLETE AND TESTED BY THE CONTROLS CONTRACTOR;
3. BALANCING 1S COMPLETE.

ACCEPTANCE TESTING SHALL CONSIST OF OBSERVING THE FUNCTION OF CONTROLLED DEVICES DUE TO
CHANGING INPUT CONDITIONS {BY OVERRIDING CONTRCL INPUT POINTS AS NECESSARY) TO CERTIFY THAT
SYSTEMS PERFORM AS SPECHFIED AND INTENDED.

CONTRACTOR RESPONSIBILITIES:

1. PROVIDE TECHNICIANS AS REQUIRED TO CORRECT ANY PROBLEMS FOUND DURING THE PERFORMANCE
TESTING PROCESSES.

2. COCRDINATE ON-SITE WORK WITH THE CONTRCLS CONTRACTOR T0 AID THE ACCEPTANCE TESTING AGENT
iIN PERFORMANCE TESTING EQUIPMENT AND CONTROL SYSTEMS — UP TO ONE DAY FOR EACH SYSTEM.

5. CORRECT ANY PROBLEMS DISCOVERED BY THL ACCEPTANCE TESTING AGENT, AND MAKE TECHNICIANS
AVAILABLE TO RETEST ANY SYSTEMS WHICH DiD NOT INMTIALLY PERFORM CORRECTLY, AT NO ADDITIONAL
COST 10 THE OWNER. THIS PROCESS SHALL CONTINUE UNTIL SYSTEMS ARE CERTIFED BY THE
ACCEPTANCE TESTING AGENT TO BE WORKING PROPERLY.

BUILDING FLUSH-OUT

AFTER CONSTRUCTION ENDS, PRIOR TC QCCUPANCY AND WITH ALL INTERIOR FINISHES INSTALLED, INSTALL
NEW FILTRATION MEDIA I AR MOVING SYSTEMS, AND PERFORM A BUILDING FLUSH-QUT BY SUPPLYING A
TOIAL AR VOLUME OF 14,000 CUBIC FEET OF OUTDOGR AIR PER SQUARE FOOT OF FLOOR AREA WHILE
MAINTAINING AN INTERNAL TEMPERATURE GF 60°F AND RELATWE HUMIDITY NO HIGHER THAN 50%.

WARRANTIES

THE CONTRACTOR SHALL PROVIDE A COMPLETE PARTS AND LABOR WARRANTY FOR A PERIOD OF AT LEAST
ONE YEAR ON EQUIPMENT, MATERIALS, AND WORKMANSHIP. THE WARRANTY PERICD SHALL EXTEND LONGER
WHERE SPECIFIED ELSEWHERE FOR INDIMIBUAL EQUIPMENT OR SYSTEMS.

THE WARRANTY ON EACH SYSTEM AND ITS RELATED EQUIPMENT SHALL START WHEN THE SYSTEM 1S UNDER
FULLY AUTOMATIC OPERATION AND IS SUBSTANTIALLY COMPLETE. THE WARRANTY ON COMPONENTS IN EACH
SYSTEM SHALL COMMENCE WHEN THE ENTIRE SYSTEM IS OPERATIONAL. THE WARRANTY ON COOLING
FQUIPMENT SHALL COMMENCE ONLY AFTER THE COOLING EQUIPMENT IS FULLY INSTALLED, CHARGED, ANC
FUNCTIONAL, WHICH MAY NOT COINCIDE WITH COMPLETION OF GTHER SYSTEMS OR RELATED AR MOVING
EQUIPMENT (DUE 7O WINTER TIME COMPLETION).

OPERATING AND MAINTENANCE MANUALS

FURNISH BOUND OPERATING AND MAINTENANCE (O&M) MANUALS. SUBMIT TO THE CONSTRUCTION MANAGER
WITHIN 30 DAYS FROM SUBSTANTIAL COMPLETION FOR REVIEW AND TRANSMITTAL TO THE OWNER. THE
CONSTRUCTION MANAGER RESERVES THE RIGHT TO DISAPPROVE INCOMPLETE SUBMISSIONS,

OPERATING INSTRUCTIONS SHALL BE SPECIFIED FOR EACH SYSTEM, AND INCLUDE COPIES OF POSTED
SPECIFIC BSTRUCTIONS,

FOR MAINTENANCE PURPOSES, PROVIDE COPIES OF FINAL APPROVED SHOP DRAWINGS, PARTS LISTS,
SPECIFICATIONS AND MANUFACTURER'S MAINTENANCE BULLETING FOR EACH PIECE OF EQUIPMENT.

PROVIOE. CALIBRATION CURVES OR CALCULATOR WHEELS FOR CIRCUIT SETTERS.
PROVIDE UIST OF FILTER AND BELT SIZES REQUIRED FOR EACH PIECE OF EQUIPMENT.
INSTALLATION DRAWINGS AND REPORTS

PROVIDE RECORD DRAWINGS OF ACTUAL INSTALLATION, AND PERFORMANCE DATA FOR EACH TTEM OF
EQUIPMENT PROVIDED, WITHIN 45 DAYS AFTER SUBSTANTIAL COMPLETION, FOR REVIEW AND TRANSMITTAL 10
THE OWNER.

PROVIDE A WRITTEN MECHANICAL DALANCING REPORT, WITHIN 60 DAYS AFTER SUBSTANTAL COMPLETION, FOR
REVIEW AND TRANSMITIAL TG THE OWNER,

ACCESS PANELS

ACCEPTABLE MANUFACTURERS: ACUDOR (MODEL UF-5000), J.L. INDUSTRIES INC., KARP ASSOCIATES, OR THE
WILLIAMS BROTHERS CORP. OF AMERICA.

ACCESS PANELDS REQUIRED FOR ITEMS PROVIDED UNDER DIVISION 23 SHALL BE FURNISHED UNDER THIS

2.2

23

24

2.5

DIVISION AND INSTALLED UNDER DIVISICNS 4 AND 4.

ACCESS PANELS SHALL BE STANDARD PANELS, 12'%16" UNLESS INDICATED OTHERWISE. DOOR SHALL BE
FLUSH TYPE OF 14 CAUGE STEEL HINGED TO 18 GAUGE FRAME. DOCRS AND FRAMES SHALL BE FACTORY
PRIMED. LATCHES SHALL BE CPERATED BY TUMBLER LOCKS, KEYED ALIKE; FURNISH TO THE OWNER AT
LEAST TWO KEYS PER PANEL, MINIMUM OF 6 FOR THE PROJECT (FOR BOTH DIVISIONS 22 AND 23).

ACCESS PANELS IN AREAS OF HIGH MOISTURE CONCENTRATION SUCH AS BOILER ROOMS, LAUNDRY ROOMS,
MNEAR PLUMBING FIXTURES, GR QUTDOORS, SHALL BE FABRICATED OF PAINTABLE STAINLESS STEEL OR
ALUMINUM FOR CORROSION RESISTANCE.

ACCESS PANELS IN FIRE RATED CONSTRUCTION SHALL HAVE THE SAME UL RATING AS THE WALL, FLOOR OR
CEIUNG IN WHICH THEY ARE INSTALLED,

PIPE AND EQUIPMENT SURPORTS

MANUFACTURERS, STRUT HANGERS: -UNISTRUT (DMISION OF TYCO), ANVIL INTERNATIONAL, COOPER BLINE,
HYDRA-ZORE COMPANY, THOMAS & BETTS - SUPERSTRUT UINE, OR TOLCO (DMSION OF COOPER B-LINE}.
NG SUBSTITUTIONS,

ACCEPTABLE MANUFACTURERS, SWIVEL BAND AND CLEVIS HANGERS: CARPENTER & PATERSON, ANVE
INTERNATIONAL, CCOPER B-LiNE, OR TOLCO (DIVISION OF COOPER B-LINE). NO SUBSTITUTIONS.

SEE DETALS FOR SUPPORTING PIPES AND EQUIPMENT FROM BUILDING STRUCTURES.
SLEEVES AND ESCUTCHEONS FOR PIPING

SLEEVES:

1. GALVANIZED-STEEL PIPES, ASTM AB3, SCHEDULE 40, WITH PLAIN ENDS.

2. GALVANIZED-STEEL SHEET, 0.0239-INCH MINIMUM THICKNESS, ROUND TUBE CLOSED WITH WELDED
LONGITUDINAL JOINT.

ESCUTCHEONS:

1. MATERIAL: BRASS OR STAINLESS STEEL AT FLOORS AND N PCTENTIALLY DAMP OR WET LOCATIONS.
BRASS QR STEEL IN OTHER LOCATIONS,

2. FiNISH:  POLISHED CHROME PLATED IN EXPOSED LOCATIONS, PRIME PAINTED STEEL OR ROUGH BRASS IN
MECHANICAL ROOMS AND SIMILAR SPACES.

5. CONSTRUCTION MAY BL OME-PIECE OR SPLIT~HINGED TYPE. PROVIDE SETSCREW OR SPRING-CLIP
FASTENERS TO HOLD IN PLACE.

VIBRATION ISOLATION

MANUFACTURERS:  MASON INDUSTRIES, AMBER/ZOQTH, KINETICS NOISE CONYROL, OR VIBRATION ELIMINATOR
COMPANY,  NO SUBSTITUTIONS.

SPRING HANGERS:  CAPABLE OF AT LEAST 20 DEGREE HANGER ROD MISALIGNMENT {SWING-SPRING), AND
INCORPORATING A RUBBER ELEMENT WiTH THREADED INSERT.

SPRING MOUNTS:  RESTRAINED TYPE, WITH FASTENING AND LEVELING DEMICES, AND NEOPRENE SOUND PADS
UNDER BASE.

DEFLECTION:  NOMINAL 1 INCH UNLESS OTHERWISE INDICATED.

LABELS & IDENTFICATION

ACCEPTABLE MANUFACTURERS, NAMEPLATES:

1. SETON IDENTIFICATION PRODUCTS,

2. BRIM4AR INDUSTRIES INC.

MANUFACTURERS, TAGS: SETON IDENTIFICATION PRODUCTS., OR BRIMAR INDUSTRIES, INC. NC SUBSHIUTIONS.

MANUFACTURERS, PIPE MARKERS: SETON IDENTIFICATION PRODUCTS, BRADY WORLDWIDE, INC., OR BRIMAR
INDUSTRIES, INC.  NO SUBSTITUTIONS,

EQUIPMENT IDENTIFICATION

1. NAMEPLATES FOR EQUIPMENT SHALL BE ALUMINUM WITH A BLACK ENAMEL BACKGROUND AND ETCHED CR
ENGRAVED NATURAL ALUMINUM LETTERING, OR LAMINATED PLASTIC WITH ENGRAVED WHITE LETTERS ON
BLACK BACKGROUND, OF SIZES EASILY READABLE FROM THE FLCOR.

2. NAMEPLATES FOR CONTROLS, SWITCHES, STARTERS, PILOT DEVICES, PUSHBUTTONS, RELAYS AND
TRANSFORMERS SHALL BE AT LEAST 2-1/27 X 3/4".

3. NAMEPLATES FOR MAJOR EQUIPMENT SHALL BE AT LEAST 1-1/2" X 4", WiTH THE DESIGNATED NUMBER
ENGRAVED IN LETTERING NOT LESS THAN 3/4-iN, HIGH,

PIPL IDENTIFICATION

1. PROVIDE COLOR-CODED PIPE IDENTIFICATION MARKERS. PIPL MARKERS SHALL BE SNAP-ON LAMINATED
PLASTIC WITH ACRYLIC COATING.

2. PROVIDE FLOW DIRECTION ARROW MARKER WiTH EACH PIPE CONTENT MARKER,

3. IN GENERAL, PROVIDE 2-IN. HIGH LETTERING FOR PIPE LINES 4" DIA. AND LARGER, AND 3/4-IN, HIGH LETTERING
FOR PIPE LINES 3" DIA. AND SMALLER.

TAGS:

1. TAGS FOR IDENTIFYING VALVES AND EQUIPMENT SHALL BE ENGRAVED PLASTIC SIMILAR TO NAMEPLATES,
OR STAMPED BRASS. TAGS MAY BE USED WHERE IRREGULAR SURFACES ARE NOT SUITABLE FOR
NAMERLATES,

2. INFORMATION TAGS SHALL BE CLEAR PLASTIC HOLDERS WITH PRINTED MESSAGE, WITH REINFORCING
GROMMET, FASTERING SHALL BE BY NYLON TIES, OR METAL CHAIN OF MATERIAL SUITABLE FOR
CONTACT WITH NEARBY METALS

LABEL~MAKER LABELS NOT ALLOWED

1. LABELS SUCH AS THE SELF-ADHESIVE TAPE LABELS BY SUCH MANUFACTURERS AS BROTHER AND DYMO
ARE NOT ACCEPTABLE SUBSTITUTES FOR THE IDENTIFICATION SPECIFIED.

PART 3

3.1

3.2

3.3

3.4

EXECUIION
ACCESS PANELS

PROVIDE ACCESS PANELS N BUILDING CONSTRUCTION WHERE REQUIRED FOR ACCESS T0 DUCT ACCESS
DOORS OR OTHER COMPONENTS SUCH AS VALVES, AIR VENTS, ACTUAIORS, VOLUME DAMPERS, MOTORIZED
DAMPERS N DUCTWORK, AND CTHER RELATED ITEMS.

EQUIPMENT IDENTIFICATION

TEMS OF MECHANICAL EQUIPMENT, SUCH AS CONDENSING UNITS, AIR HANDLING UNITS, FANS, PUMPS, UNIT
HEATERS, VARIABLE AR VOLUME BOXES, AND DDC CONTROL PANELS, SHALL BE IDENTIFIED 8Y APPROVED
NAMEPLATES PROVIDED BY THE SUBCONIRACTOR FURNISHING THE EQUIPMENT. NAMEPLATES SHALL BE
SECURELY AFFIXED, N A PERMANENT MANNER, TO EACH INDWMIDUAL PIECE OF EQUIPMENT, AND SHALL ALSO
INCLUDE BUT KOT BE LIMITED TO EACH STARTER, SWITCH, RELAY AND TRANSFORMER WHICH CONTROLS THIS
EQUIPMENT.  NAMEPLATES SHALL BEAR NOTATIONS CORRESPONDING TO THE NOTATIONS USED ON THE
CONTRACT DRAWINGS AND ON THE FRAMED WIRING DIAGRAMS AND OPERATING INSTRUCTIONS,

PROVIDE NAMEPLATES ON EQUIPMENT, CONTROLS, SWITCHES, TIMERS, STARTERS, RELAYS, AMD TRANSFORMERS,
DESCRIBING THE FUNCTION AND USE OF THE EQUIPMENT IN NON-TECHMICAL LANGUAGE.

COGRDINATE NAMING WITH THE ELECTRICAL SYSTEM INSTALLER, SO THAT NAMES ON INSTALLED CIRCUIT
BREAKER PANEL SCHEDULES ARE FILLED OUT TO MATCH THE NAMING ON THE CQUIPMENT. THE INTENT IS
FOR QCCUPANTS 1O EASILY AND SAFELY DETERMINE THE PROPER CIRCUIT BREAKER ASSOCIATED WITH THE
EQUIPMENT.

PIPE IDENTIFICATION

INSTALL PIPE MARKERS AFTER BUILDER PAINTING OF PIPING 1S COMPLETE, AND PRIOR TO CONCEALING PIPING
ABOVE HARD CEILINGS.

PROVIDE ARROW MARKER WITH EACH PIPE CONTENT MARKER TO INDICATE DIRECTION OF FLOW.
BE IN EITHER DIRECTION, USE DOUBLE-HEADED ARROW MARKER.

LABEL MAINS AT POINTS OF ENTRANCE AND EXHT FROM MECHANICAL ROOMS, ADJACENT 7O VALVES, ON
RISERS, AT TEE FITTINGS, AT POINTS GF ENTRANCE AND EXIT FROM BULDING, AT LEAST ONCE N EACH
ROOM, AND AT INTERVALS NOT LONGER THAN 20 fT.

T IS NOT REQUIRED TO LABEL DROPS N PARTITIONS 10 EQUIPMENT SUCH AS BASEBOARD AND CABINET HEATERS.
FOUNDATIGNS

CEILING MOUNTING:  WHERE CEILING MOUNTING IS INDICATED OR SPECIFIED, USE SUSPENDED PLATFORM OR
STRAP HANGERS, BRACKETS, OR SHELF, WHICHEVER 1S MOST SUITABLL FOR LQUIPMENT AND TS LOCATION,
CONSTRUCT CF STRUCTURAL STEEl MEMBERS, STEEL PLATES, AND RODS AS REQUIRED. BRACE AND FASTEN
10 BUILDING STRUCTURE OR TO INSERTS AS APPROVED OR AS DETALED AND IN CONFCRMANCE WITH SEISMIC
RESTRAINT REQUIREMENTS.  MOUNT ROTATING EQUIPMENT USING RUBBER-IN-SHEAR OR SPRING TYPE
ISOLATION HANGERS AS A MINIMUM IF OTHER ISOLATION IS NOT INDICATED OR SCHEDULED.

WHERE FLOOR MOUNTING IS INDICATED, LOCATE EQUIPMENT ON 4-INCH-HIGH REINFORCED CONCRETE PAD
OF ADEQUATE SIZE 7O FULLY SUPPORT EQUIPMENT, WITH ANCHORS AND BASE PLATES AS REQUIRED, WiTH
PAD DOWELED TO CONCRETE FLOOR SLAB. THE CORNERS OF CONCRETE PADS SHALL BE CHAMFERED 1/2
INCH,  PAD AND STEEL SIZES AND LOCATION SHALL BE COORDINATED WITH THE APPROVED EQUIPMENT.

WHERE SO DETAILED, INSTALL EQUIPMENT ON CONCRETE PAVERS, PRESSURE TREATED SLECPERS OR ON
STRUCTURAL STEEL FRAME.

VIBRATION ISOLATION:  PROVIDE AS INDICATED ON THE PLAN AND DETARL DRAWINGS AT BOIER ROOM, AT

IFFLOW CAN

3.5

38

36

MAK?UP AR UNIT IN THE ATTIC, AND ON PIPE AND DUCT HANGERS WITHIN 40 FEET FROM MAKEUP AIR UNIT,
PIPING SUPPORTS '
SUPPORT AS REQUIRED BY STATE AND LOCAL CODES, ORDINANCES, AND REGULATIONS.

UNLESS OTHER APPLICABLE REGULATIONS ARE STRICTER, SUPPORT IN ACCORDANCE WiTH THE INTERNATIONAL
MECHANICAL CODE, 2008 OR LATER EDITION.

SLEEVES AND ESCUTCHEONS

PROVIDE SLEEVES FOR PIPING PASSING THROUGH PENETRATIONS IN WALLS, PARTITIONS, FLOCRS, AND RGOFS,
AND SEAL AS REQUIRED FOR FIRE RATING. '

SIZE TO ALLOW FIRESTOPPING. SIZE HOLES AND SLEEVES TO ALLOW FOR CONTINUOUS INSULATION THROUGH
THE SLEEVE, AND AT LEAST 1/4 INCH CLEAR BETWEEN INSULATION AND SLEEVE FOR PIPE MOVEMENT DUE
TO EXPANSICM AND CONTRACTION.

CUT SLEEVES FLUSH WiTH BOTH SURFACES IN EXPOSED LOCATIONS, TO ALLOW CONCEALMENT WITH

ESCUTCHEQNS.  FASTEN SLEEVES PERMANENTLY N PLACE,

PROVIDE ESCUTCHEONS FOR PIPING PENETRATIONS OF WALLS, PARTITIONS, FLOORS, AND CEILINGS WHERE -
EXPOSED TO VIEW I OCCUPIED SPACES AND MECHANICAL ROOMS AND SIMEAR SPACES.

ESCUTCHEONS ON BARE PIPING SHALL BE ONE-PIECE TYPE WHERE POSSIBLE. ESCUTCHEONS ON INSULATED
PIPING SHALL BE SPLIT, HINGED TYPE,

SIZE ESCUTCHEONS AND FLGOR PLATES WITH INNER DIAMETER TO FIT CLOSELY AROUND PIPE, TUBE, AND
INSULATION OF PIPING, AND WiTH OUTER DIAMETER THAT COMPLETELY COVERS OPENING,

FIRESTOPPING

THIS SUBCONTRACTOR IS RESPONSIBLE FOR FIRESTOPPING PENETRATIONS OF FIRE-RATED BUILDING ELEMENTS
BY WORK OF THIS DIVISION SUCH AS PIPING, DUCTWORK, AND WIRING.

FIRESTOPPING SYSTEMS, MATERIALS, DETAIS, AND METHODS SHALL BE OF THE SAME TYPE AND
MANUFACTURER AS THOSE USED BY THE GENERAL CONIRACIOR UNDER THE ARCHITECTURAL DIVISIONS oF
THE CONTRACT DOCUMENTS.

WHERE FIRESTOPPING 1S EXPOSED TO VIEW (INCLUDING LOCATIONS COVERED BY LDOSE REMOVABLE .
MATERIALS SUCH AS CEILING TILES OR ATTIC INSULATIONY IN BGILER ROOMS, ATTIC, AND SIMILAR LOCATIONS,
PROVIDE A SELF-ADHESINE LABEL ADJACENT TO THE PENETRATION, FILLED QUT WITH INFORMATION ABOUT THE
FIRESTOP USED AT THAT PENEIRATION.

DEMONSTRATE TO THE CONSTRUCTION MANAGER, THE FIRESTOPPING AT A SAMPLE MOCK~UP OF EACH TYPE
OF PENETRATION, BEFORE PROCEEDING WITH OTHERS OF THE SAME TYPE.

26 Pinewood Ln
Harrison, Maine 04040
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- SECTION 230519 G, INSTALL THERMOMETER SOCKETS ADJACENT TO CONTROLS SYSTEMS THERMOSTAT, : SECTION 230593
METERS AND GAUGES TRANSMITTER, OR SENSOR SOCKETS. . TESTING, ADJUSTING, AND BALANGING FOR MECHANICAL SYSTEMS
PART 1 CENERAL o H, LOCATE DUCT MOUNTED THERMOMETERS MINIMUM 10 FEET (3 M) DOWNSTREAM OF PART 1 GENERAL
I MIXING DAMPERS, COWLS, OR OTHER DEVICES CAUSING AIR TURBULENCE. :
1.1 SECTION INCLUDES _ : 1.1 SECTION INCLUDES
I: COIL AND CONCEAL EXCESS CAPILLARY ON REMOTE ELEMENT INSTRUMENTS,
A PRESSURE CAUGES A TESTING, ADJUSTMENT, AND BALANCING OF HYDRONIC PIPING SYSTEMS.
J. INSTALL STATIC PRESSURE GAUGES TO MEASURE ACROSS FILTERS AND FILTER BANKS ,
8. SIANC PRESSURE GAUGES (INLET TO OUTLET). ON MULTIPLE BANKS, PROVIDE MANIFOLD AND SINGLE GAUGE. 1.2 DEFINITIONS
C.  FILTER GAUGES K PROVIDE INSTRUMENTS WITH SCALE RANGES SELECTED ACCORDING T0 SERVICE WiTH A §Sg§\ﬁ£%QSAMERiCAN SOCIETY OF HEATING, REFRIGERATING AND AIR CONDITIONING
D.  THERMOMETERS AMD THERMOMETER WELLS LARGEST APPROPRIATE SCALE s
: : NATION WVIRONMENT, x .
£, THERMOWELL HEAT TRANSFER PASTE L. INSTALL GAUGES AND THERMOMETERS IN LOCATIONS WHERE THEY ARE EASILY READ NZBE TIONAL ENVIRGMENTAL BALANCING BUREAU
£ TEST PLUGS FROM NORMAL OPERATING LEVEL, INSTALL VERTICAL TO 45 DEGREES OFF VERTICAL. C. o TAB: TESTING, ADJUSTING, "AND BALANCING.
19 SUBMTTALS M. ADJUST GAUGES AND THERMOMETERS TO FINAL ANGLE, CLEAN WINDOWS AND LENSES, 13 SUBMITTALS -
. AND CALIBRATE TO ZERO. : ' . 1 Turner Building Science & Design, LLC
A SUBMIT IN ACCORDANCE WITH SECTION 230506, N, LOCATE TEST PLUGS WHERE INDICATED ' : SUBM%T I ACCORDANCE. WITHt SECTION 20500, muﬂnﬂjmu %
. © INDICATED. : gy ; Bs '
. ENVIRONMERTAL REQUIREHENTS 8 égsr&\ CﬁAME OF TAB AGENCY FOR APPROVAL WITHIN 14 DAYS AFTER AWARD OF 26 Pinewood Ln
: 0. PROVIDE PRESSURE GAUGE AT HIGH POINT OF HYDRONIC AND GLYCOL SYSTEMS FOR - ' : Harrison, Maine 04040
A. DO NOT INSTALL INSTRUMENTS WHEN AREAS ARE UNDER CONSTRUCTION, £XCEPT FOR : NG OF - | : ' - :207.683.4571
REGURED ROUGH. TS, SUPPORTS. Ay TEST PLUGS. I SETTING OF COLD WATER MAKE-UP PRESSURE REDUCING VALVE. €. DESIGN REVIEW REPQRTS, turnerballdingsslanso.com
' SUBMIT PRIOR TO COMMENCEMENT OF CONSTRUCTION tNDER PROVISIONS OF
DMISION 01 SECTION “QUALITY REQUIREMENTS” - ENGINEERS ¢ BUILDING SCIENTISTS
PART 2 PRODUCTS 2. REVIEW THE CONTRACT DOCUMENTS, AND INDICATE DEFICIENCIES IN SYSTEMS THAT T T
21 PRESSURE GAUGES _ ' . WOULD PREVENT PROPER TESTING, ADJUSTING, AND BALANCING OF SYSTEMS AND ©‘Eﬁeckmfckgragasdf&esadocumentsmaymtz’&eémrmswfpossof
_ - EQUIPMENT TC ACHIEVE SPECIFIED PERFORMANCE. expeditng shop drawings. and.costtinlion draings for s project anly -
MANUFACTURERS:  WEISS, AMTEK, DWYER, MARSHALLTOWN, OR TRERICE. MO SUBSTITUTIONS. : _ . - excontas exclidad by individual specifications {&.g. HVAG, Plumbing). It
. n PRELIMINARY REPORT SUBMITTALS: sha&bwnlawfultousammmranyomerwspo_se, The Engineer's seal
5. GAUGES, HOT WATER HEATING AND GLYCOL HEATING SYSTEMS: WEISS SERIES 4PG—1 - _ T ' ' e o o o e ol
INDUSTRIAL PRESSURE GAUGE, DRY NON—FILLED TYPE, WITH PHOSPHOR BRONZE T PRIOR TO COMMENCING WORK OF THIS SECTION, AND NO MORE THAN 14 DAYS documenis by oters® -
BOURDOM TUBE, SILVER BRAZED CONNECTING JOINTS, BRASS SOCKET, BUSHED ' _ . 7 AFTER APPROVAL OF TAB AGENCY SUBMITTALS, SUBMIT REPORT FORMS OR QUTUINES '
STAINLESS ROTARY MOVEMENT, 1/4-INCH NPT CONNECTION, WHITE ALUMINUM DiaL : INBICATING ADJUSTING, BALANCING, AND LQUIPMENT DATA REQUIRED, WITH COLUMNS

WITH BLACK MARKINGS, BLACK ALUMINUM POINTER WITH FRONT SLOTTED ADJUSTMENT. - OF DESIGN DATA FILLED IN. BY MEANS OF PLAN VILWS, EQUIPMENT PROFILES, AND
. . ~ SWILAR GRAPHICAL DESCRIPTIONS, INDICATE WHERE MEASUREMENTS WILL BE TAKEN,
1. CASE: CAST ALUMINUM OR STAINLESS STEEL.

, MIT THE PROCEDURES T £,
2. LENS: PUSH-IN LEXAN POLYCARBONATE, OR CLEAR GLASS OR ACRYLIC WITH 2, SUBMIT THE PROCEDURES TO BE USED

STAINLESS STEEL RING, PER MANUFACTURER'S STANDARD. | ' ' D. FIELD REPORTS: SUBMIT DRAFT COPIES OF REPORT FOR REVIEW PRIOR TO FINAL
' ' ACCEPTANCE OF PROJECT. PROVIDE FINAL COPIES FOR ARCHITECT/ENGINECR AND FOR
3. BOURDON TUBE: PHOSPHOR BRONZE, ' K ' INCLUSION IN OPERATING AND MAINTENANCE MANUALS.
. DAL SIZE: 4 T0 4-1/2 INCH {101 TO 114 MM). ' ' : : ' : ' ' £, PROVIDE REPORTS IN LETTER SIZE, 3_RING BINDER MANUALS, COMPLETE WITH INDEX
5. CONNECTION: LOWER OR LOWER BACK, % INCH OR % INCH NPT, AS SELECTED : _ PAGE AND INDEXING TABS, WITH COVER IDENTIFICATION AT FRONT AND SIDE. iNCLUDE
BY CONTRACTOR. . _ SET OF REDUCED DRAWINGS WITH AIR OQUTLETS AND EQUIPMENT IDENTIFED TG

CORRESPOND WITH DATA SHEETS, AND INDICATING THERMOSTAT LOCATIONS,
8. ACCURACY. 1 PERCENT OF FULL SCALE RANGE, PER ANSI-ASME B40.1 GRADE

" ' F. INCLUDE DETAILED PROCEDURES, AGENDA, SAMPLE REPORT FORMS AND COPY OF AABC
NATIONAL PROJECT PERFORMANCE GUARANTY PRIOR TO COMMENCING SYSTEM BALANCE.

7. SCALE: PSI. | '
- - 6. TEST REPORTS: INDICATE DATA ON AABC NATIGNAL STANDARDS FOR TOTAL SYSTEM
8. RANGE: 0-60 PSIC TYPICAL, SELECT FOR APPLICATION, - | BALANGE FORMS, OR FORMS PREPARED FOLLOWING ASHRAE 111, OR NEBB FORMS, OR
5 STATIC PRESSURE GALGES: FORMS CONTAINNG INFORMATION INDICATED IN SCHEDULES..
1. 3-1/2 INCH (B9 MM) DIAMETER DIAL IN METAL CASE, DIAPHRAGM ACTUATED, T4 QUALITY ASSURANCE -
BLACK FIGURES ON WHITE BACKGROUNG, FRONT RECALIBRATION ADJUSTMENT, 2 | A PERFORM TOTAL SYSTEM BALANCE IN ACCORDANCE WITH AABC NATIONAL STANDARDS FOR
PERCENT OF FULL SCALE ACCURACY. | FIELD MEASUREMENT AND INSTRUMENTATION, TOTAL SYSTEM BALANCE; OR ASHRAE 111;

2. ACCESSORIES: STATIC PRESSURE TIPS WITH COMPRESSION FITTINGS FOR OR NEBS PROCEDURAL STANDARDS FOR TESTING, BALANCING AND ADJUSTING OF

BULKHEAD MOUNTING, 1/4 INCH (8 MM) DIAMETER TUBING. ENVIRONMENTAL STSTEMS.

C. VERIFY SUITABILITY OF RANGE FOR EACH APPLICATION. BEST SELECTION IS FOR 15 QUALIFICATIONS
TYPICAL READING TO BE CLOSE TO MID-SCALE, A AGENCY: COMPANY SPECIALIZING I THE TESTING, ADJUSTING, AND BALANCING OF
SYSTEMS SPECIFIED IN THIS SECTION WITH MINIMUM 3 YEARS' EXPERIENCE AND CERTIFED

2. THERMOMETERS - DI TPt BY AABC OR NEBB, OR EQUIVALENT EXPERIENCE WHICH WOULD QUALIFY FOR
A MANUFACTURERS: WEISS, AMTEK, ERNST, OR TRERICE. NO SUBSTITUTIONS. : MEMBERSHIP IN THESE TESTING ORGANIZATIONS. AGENCY SHALL BE ONE OF THOSE
e . ' LISTED UNDER PARAGRAPH 3.01 AGENCIES IN THIS SECTION.
8. THERMOMETER: WEISS MODEL 45VA, ASTM 1, STAINLESS STEEL OR CAST ALUMINUM _
CASE, ADJUSTABLE ANGLE WITH FRONT RECAUBRATION, VAPOR ACTUATED, BLACK SCALE : _ 8. PERFORM WORK UNDER SUPERVISION OF AABC CERTIFIED TEST AND BALANCE ENGINEER,
ON WHITE-FINISHED METAL BACKGROUND, BLACK POINTER, SEALED LENS, BRASS STEM. NEBB CERTIFIED TESTING, BALANCING AND ADJUSTING SUPERVISOR, OR REGISTERED
WEISS VARI-ANGLE DIGITAL LIGHT-POWERED THERMOMETERS MAY BE SUBSTITUTED IN WELL-LIT PROFESSIONAL ENGINEER EXPERIENCED iN PERFORMANCE OF THIS WORK AND LICENSED
LOCATIONS N BGILER ROOM ONLY. : _ AT THE PLACE WHERE THE PROJECT IS LOCATED.
1. SIZE: 4 TO 4-1/2 INCH (101 TO 114 MM) DIAL. _ 0. CERTIFICATION BY THE NATIONAL BALANCING COUNCIL {NBC) (AN AFFILIATE OF THE
) _ NATIONAL COMFORT INSTITUTE (NCI)) WILL NOT BE ALLOWED AS A SUBSTITUTE FOR THE _
2. LENS: SNAP-IN LEXAN POLYCARBONATE WITH O-RING, OR CLEAR GLASS WITH SPECIFED QUALIFICATIONS. KEY PLAN; _
RUBBER RING. . - ———
5 DU COPPER  PROVIDE EXTENDED BULE FOR SOCKET EXTENSION IN D THE APPROVED AGENCY SHALL BE iN NO WAY AFFILATED WITH THE INSTALUING PROJECT TITLE | ADDRESS:
" INSULATED PIPE. ' | : jzsggif’\cm' STATE OF MAINE
4, EXTENDED BULB: WHERE REQUIRED, PROVIDE EXTENDED CAPILLARY TUBE WITH. _ ' ' ' .
BRAIDED COPPER PROTECTION. : 1. TEKON TECHNICAL CONSULTANTS, ROCHESTER, NH. CONTACT: CHARLES CORLIN, _ _
5. CONNECTION: SEPARABLE SOCKET. - (603) 3355080, . MDOT MAINTENANCE BUILDING
2, HOOD TAB. LLC, ANDOVER, MA. CONTACT: MICHAEL HOOD, (978) 474-7595. . _
6. ACCURACY: 1 SCALE DIVISION THROUGHOUT RANGE. ' ( BOILER REPLACEMENT
3. NETB ASSOCIATES LLC, EAST KINGSTON, NH. CONTACT: FRANK COLLAMORE, (978)
7. CALIBRATION: BOTH DEGREES F AND DEGREES C. . 770-7547.
. : _ 24 CHILD STREET
8. SCALE RANGE: 0 T0100 DEGREES £ (-20 70 40 DEGREES C) FOR OUTSIDE AR . - 4, AR SOLUTIONS & BALANCING, AUBURN, NH. CONTACT: OLAF ZWICKAU, (603) AUGUSTA. ME-
SYSTEMS; 30 TO 240 DEGREES F (C TO 115 DEGREES €} FOR SUPPLY AR 2699797 ! 1A,
SYSTEMS.
_ : 5. NO SUBSHIUTIONS. ISSUE:
9. GRADUATIONS: 2 DEGREES F. ( } :
: PART 2__PRODUCTS (NOT USED
10. AIR DUCT FLANGE: PROVIDE FOR DUCT APPLICATIONS. . R ' ' BID & PERMIT SET
C. SOCKET (THERMOMETER WELL) FOR PIPING: BRASS SEPARABLE SOCKETS FOR | PARL . SR | |
THERMOMETER STEMS, WITH EXTENSIONS FOR INSULATED PIPING. FiLL WITH PASTE. 3.1 EXAMINATION
0. FLANGE FOR DUCT: 3 INCH (76 MM) OUTSIDE DIAMETER REVERSIBLE FLANGE, : . A VERIFY THAT SYSTEMS ARE COMPLETE AND OPERATING CORREGTLY 1N ACCORDANCE WITH —
DESIGNER TO FASTEN TO SHEET METAL AIR DUCTS, WITH BRASS PERFORATED STEM. : ' SEQUENCE OF OPERAT?ONS SEE‘_ORE COMMENCING WORK. 1PROJ.NO.: st | STAME
23 THERMOWELL HEAT TRANGFER PASTE | 8. SUBMIT FIELD REPORTS. REPORT TO THE RESPONSIBLE SUBCONTRACTORS, DEFECTS AND | scaie: Ks NoTED |
A MANUFACTURERS: HONEYWELL, MG CHEMICALS, OR TRERICE. NO SUBSTITUTIONS. : _ . CEFICIENCIES NOTED DURING PERFORMANCE OF SERVICES WHICH PREVENT SYSTEM T ¢
: BALANCE.  SUBMIT LIST OF LOCATIONS WHERE THE CONTRACTOR NEEDS YO PROVIDE  |opesw.Bx: e
B.  DESCRIPTION: FORMULATION OF SILICONE OR SYNTHETIC BASE, CONTAINING METAL ADDITIONAL BALANCING DEVICES. e
OXIDES; THERMAL CONDUCTIVITY AT LEAST 4.5 BTU-IN./(HR—FTZ—"F); TEMPERATURE DRAWN BY: JDPIDCE -
RANGE TO 392 DEGREES F, FLASH POINT 500 DEGREES F; DROPPING POINT PER ASTM . BEGINNING OF WORK MEANS ACCEPTANCE OF EXISTING CONDITIONS. : :
D566, GREATER THAN 500 DEGREES F; SPECIFIC GRAWTY 2.3 MINIMUM AT 77 DEG. F; . ' CHKD BY: sMC |
CONSISTENCY PER ASTM D217, 310 TO 320. _ ' _ 3.2 INSTALLATION TOLERANCES
) _ ISSUE DATE: 4818
2.4 TEST PLUGS A HYDROMC SYSTEMS: ADJUST TO WITHIN PLUS OR MINUS 10 PERCENT OF DESIGN. T I
A MANUFACTURERS: PETERSON EQUIPMENT CO. *PETE'S PLUGS.” FLOW DESIGN INC., TRERICE, OR 33 ADJUSTING . '
WEISS. NO SUBSTITUTIONS, - :
A ENSURE RECORDED DATA REPRESENTS ACTUAL MEASURED OR OBSERVED CONDITIONS.
B.  DESCRIPTION: 1/2~CH NPT BRASS FITTING AND CAP FOR RECENING 1/8-INCH OUTSIDE _ . _ L
DIAMETER PRESSURE OR TEMPERATURE PROBE WITH SELF-CLOSING VALVE. VALVE CORE OF ' - : - 8. PERMANENTLY MARK SETTINGS OF VALVES, DAMPERS, AND OTHER ADJUSTMENT DEVICES
NORDEL (EPDM) SUITABLE FOR WATER AND GLYCOL HYDRONIC HEATING AND COOLING SERVICE ' ALLOWING SETTINGS TO BE RESTORED. SET AND LOCK MEMORY STOPS,
IN TEMPERATURE RANGE 30 TO 275 DEGREES F. WORKING PRESSURE 500 PSIC. CAP ' ' N
RETAIMNG STRAP COLOR~CODED TO INDICATE CORE MATERIAL. EITHER DUAL SELF-CLOSING C. " AFTER ADJUSTMENT, TAKE MEASUREMENTS 10 VERIFY BALANCE HAS NOT BEEN DISRUPTED
VALVES (PETE'S PLUG STANDARD DESIGN) OR SINGLE VALVE ARE ALLOWED. OR THAT SUCH DISRUPTION HAS BEEN RECTHFIED.
| D.  LEAVE SYSTEMS IN PROPER WORKING ORDER, AT SPECIFIED SETTINGS,
PART 3 EXECUTION _ . 3.4 WATER SYSTEM PROCLDURL
34 INSTALLATION A ADJUST WATER SYSTEMS TO PROVIDE REQUIRED OR DESIGN QUANTITIES.
A INSTALL ON". PRESSURE GAUGE PER PUMP, WITH TAPS ON SUCTION AND DISCHARGE B, USE CALBRATED FITTINGS AND PRESSURE GAUGES TO DETERMINE FLOW RATES, EFFECT
OF PUMP: ;E?E 0 CAUGE. _ ADJUSTMENT OF WATER DISTRIBUTION SYSTEMS BY MEANS OF BALANCING COCKS, VALVES, SHEET TITLE: ]
: AND FITTINGS. DO NOT USE SHUT-OFF VALVES FOR BALANCING. ' _
B. INSTALL GAUGE TAPS IN PIPING; REFER TO DIVISION 23 SECTION *HYDRONIC PIPING.”
- . ADJUST SYSTEMS TO PROVIDE SPECIFED PRESSURE DROPS AND FLOWS THROUGH HEAT SPECIFICATIONS
C. INSTALL PRESSURE GAUGES WITH PULSATION DAMPERS. PROVIDE VALVE TO ISOLATE TRANSFER ELEMENTS PRIOR TO THERMAL TESTING, PERFORM BALANCING BY : SHEET 2 0OF 4
EACH GAUGE, EXTEND NiPRLES TO ALLOW CLEARANCE FROM INSULATION. _ _ MEASUREMENT OF TEMPERATURE DIFFERENTIAL N CONJUNCTION WITH AIR BALANCING.
D. INSTALL THERMOMETERS IN PIPING SYSTEMS IN SOCKETS IN SHORT COUPLINGS. 0. EFFECT SYSTEM BALANCE WITH AUTOMATIC CONTROL VALVES FULLY OPEN TO HEAT '
ENLARGE PIPES SMALLER THAN 2-1/2 INCHES (B4 MM) FOR INSTALLATION OF TRANSFER ELEMENTS,
THERMOMETER SOCKETS. < ] A N .
HERMOMETER SOCKETS.  ENSURE SOCKETS ALLOW CLEARANCE. FROM INSULATION ' . £, WHERE AVARABLE PUMP CAPACITY IS LESS THAN TOTAL FLOW REQUIREMENTS OF _
£, INSTALL THERMOMETERS IN AIR DUCT SYSTEMS ON FLANGES. INDIVIDUAL SYSTEM PARTS (DUE TO SYSTEM DIVERSITY), FULL FLOW iN ONE PART MAY BE _
SIMULATED BY TEMPORARY RESTRICTION OF FLOW TO OTHER PARTS. _
F. FILL THERMOMETER SOCKETS WITH HEAT TRANSFER PASTE. : 2
F. COORDINATE WITH DNISION 23 SECTION "INSTRUMENTATION AND CONTROLS FOR
MECHANICAL SYSTEMS®FOR CALIBRATION OF PUMP STATIC PRESSURE SENSORS AND :
DETERMINATION OF PRESSURE SETROINTS. _ "B
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SECTION 230700

PIPING, AND EQUIPMENT INSULATION
PART 1 GENERAL
1.1 SECHION INCLUDES
INSLLATION  MATERIALS.
JACKETS AND VAPOR BARRIER MATERIALS.
FINISHES AND JACKET SEALING TAPES.
ACCESSORIES.

mowoo o e

INSTALLATION METHOBS.
1.2 SUBMITTALS

A, SUBMIT IN ACCORDANCE WITH SECTION 230500.
1.3 REGULATORY REQUIREMENTS

A MATERIALS:  FLAME SPREAD/SMOKE DEVELOPED RATING OF 25/50 N
ACCORDANCE WITH ASTM EB4, NFPA 255 AND UL 723 FOR LLASTOMERIC
FOAM INSUHLATION, RATING SHALL APPLY FOR THICKNESSES UP TO 2 INCHES

B, INSULATION WATERIALS SHALL BE ASBESTOS FREE. NO FIBERS WiH
DIMENSIONS SIMIAR TO ASBESTOS FIBERS SHALL BE RELEASED FROM ANY
MATERIAL

1.5 JOR CONDITIONS

Ao DELIVER MATERIAL TO JOG SITE IN ORIGINAL NON-BROKEN FACTORY PACKAGING,
LABELED WITH MANUFACTURER'S DENSITY AND THICKNESS.

B, PROIECT iNSULATION FROM WEATHER AND CONSTRUCTION TRAFFIC, DIRY,
WATER, CHEMICAL, AND MECHANICAL DAMAGE, BY STORING N ORIGINAL
WRAPPING.

€. PERFORM WORK AT AMBIENT AND EQUIVALENT TEMPERATURES AS RECOMMENDEDR BY
THE ADHESIVE AND MASTIC MANUFACTURERS,

B, APPUCATION SHALL BE BY EMPERIENCED INSULATION MECHANICS.  INSULATION SHALL
BE INSTALLED WiTH SMOOTH SURFACES AND SQUARE CORNERS AND £DGES READY
TG RECENE FINISH PAINT IN ACCORDANCE WITH THL BESY PRACTICE OF THE TRADE,
USING METHODS RECOMMENDED BY THE MANUFACTURER AND APPROVED BY THE

ARCHITECT,
PART 2_PRODUCTS
2.1 MANUFACTURERS

A, GLASS AND MINERAL FIBER PRODUCTS: KNAUF INSULATICN, CERTAINTEED
CORPORATION, JOHNS MANVILLE, OR OWENS CORNING. NO SUBSTITUTIONS.

B.  FLASTOMERIC FOAM PRODUCTS: ARMACELL LLC, OR K-FLEX USA. NO
SUBSTITUTIONS,

C.  GLASS FIBER INSULATION SEALING TAPES: VENTURL TAPE CORPORATION, IM
COMPANY, DEAL TAPE CC. (DIVISION OF AMERICAN BILTRITE INC.), NASHUA
TAPE PRODUCTS (DMISION OF BERRY PLASTICS CORP.).  NO SUBSTITUTIONS.

B, ACCESSORIES: CEEL-CO DIVISION OF JOHNS MANVILLE (PRODUCT: PLASTIC
JACKET SYSTEMS); FOSTER PRODUCTS, DIVISION OF SPECIALTY CONSTRUCTION
BRANDS, ®C., A SUBSIDIARY OF H.B. FULLER (MASTICS, SEALANTS,
REINFORCING MEMBRANES, AND ACCESSORIES); JOHNS MANVELE (PRODUCTS:
SUPER-SEAL ACRYLIC POLYMER COATINGS, ZESTON PLASTIC JACKET
SYSTEMS}, PABCO/CHILDERS METALS, DIVISION OF ITW INSULATICN SYSTLMS
(PRODUCTS: METAL JACKET SYSTEMS, AMD ACCESSORIES); VAC SYSTEMS
INTERNATIGNAL {PRCDUCT: TOUGH COAT ACRYLIC POLYMER MECHANICAL
INSULATION REPAIR COATING); VENTURE TAPE CORPORATION (PRODUCT:
JACKET FOR OUTDOOR INSULATION).

2.2 FACTORY-APPUED JACKETS:

A ALL-SERVICE JACKET {ASJ}: A COMPOSITE OF AN OUTER SURFACE LAYER OF
HIGH-DENSITY WHITE KRAFT PAPLR, BONDED TO AN ALUMINUM FOIL VAPOR
RETARDER, AND REINFORCED WiTH FIBERGLASS YARN SCRIM.

B.  FON-SCRIM-KRAFT {FSK): A COMPOSITE OF AN GUTER SURFACE LAYFR OF
ALUMINUM FOIL, BONDED TO A HiGH-DENSITY KRAFT PAPER, AND REINFORCED WITH
FIBERGLASS YARN SCRiM.

2.3 PIPE INSULATION MATERIALS
Ao FLEXIBLE ELASTOMERIC INSULATION:

. PREFORMED FOR PIPING, OF CLOSED CELL EXTRUSIONS OF NBR/PVC BLEND
{(ALSO KNOWN AS ACRYLONITRILE BUTADENE RUBBER/POLYVINYL CHLORIDE
GAB/PVCY).  OTHER ErASTOMERIC MATERIALS INCLUDING EPDM RUBBER, OR
THERMOPLASTICS SUCH AS POLYOLEFIN AND POLYETHYLENE, ARE NOT ALLOWED.
ARMACELL ARMAFLEX AP OR AP S5, OR APPROVED EQUAL BY K-FLEX USA

2. MAXIMUM THERMAL CONDUCTMITY 0.27 (BTU-IN)/{SQ.FT-HR-'F} RATED AT 9.
3. MAXIMUM RATED SERVICE TEMPERATURE SHALL BE AT LEAST 210°F.

4. PROVIDE INSULATION WITH SELF-SEALING STRIPS, AND/CR PROVIDE
MANUFACTURER'S RECOMMENDED ADHESWES,  ARMSTRONG 520 ADHESIVE, OR

2.4 PIPE INSULATION ACCESSORIES:

A VD JACKETS:  JOHNS-MANVILLE *ZESTON" UV--RESISTANT PVC JACKET AND FITTING
SYSTEM.  ROUL JACKETING 30 MHS THICK FOR QUTDOORS, 20 MILS THICK FOR
INDOORS.  WHITE COLOR UNLESS OTHERWISE INDICATED.

2.6 ADHESIVES, SEALANTS, AMD COATING COMPOUNDS:

A, ADHESIVES FOR SLCURING INSULATION TO METAL SURFACES AND VAPOR BARRIER
LAP ADHESWE FOR USE IN BUILDING INTERIOR ONLY.  ASEM C916, TYPE 1
(ADHESIVE VEHICLE NONFLAMMABLE IN LIQUID STATE AND PASSES EDGE-BURNING
TEST) OR TYPE 2 (ADHESIVES VEHICLE NONFLAMMABLE IN LIQUID STATE AND WiLL
NOT PASS EDGE-BURNING TEST). ADHESIVES SHALL BE WATERPROCF IN THEIR
CURED STATE,

B, MINERAL FIBER INSULATION CEMENT ASTM C19%  MAXIMUM THERMAL CONDUCTMTY
.85 BIU-#/SQFT-HR-'F AT 2007 MEAN TEMPERATURD WHEN TESTED PER ASTM

177,
PART 3 EXECUTION
3.1 PIPING SYSTEMS APPLICATIONS
A GENERAL

1. PROVIDE INSULATION FOR NEW AND MODIFED PIPING, EQUIFMENT, AND
SPECIALTIES, AND AS INDICATED.

2. INSULATION THICKNESS SHALL BE IN ACCORDANCE WITH TABLE 1, ASHRAE
90.1~-2007, OR STATE ENERGY CODES, WHICHEVER IS MORE STRINGEINT, FOR
THE TYPE OF INSULATION USED.

3, INCREASE THICKNESS BY 1 INCH ABOVE TABLE 1 REQUIREMENTS FOR PIPING N
ATIIC,

B HYDROMIC HEATING AND GLYCOL PIPING:  GLASS FIBER, MINERAL FIBER, OR
FEEXIBLE ELASTOMERIC FOAM.

C. CONDENSATE PEING:  FLEXIBLE ELASTOMERIC FOAM,

34 PIPING INSULATION INSTALLATION
A GENERAL

1. APPLY INSULATION 1N ACCORDANCE WITH THE MANUFACTURER'S
RECOMMENDATIONE.

2. PROVIDE INSULATION SHIELDS WHERE PIPE IS SUPPORTED FROM THE BOTTOM.

. WHERE PIPLS PENETRATE FIRE-RATED ASSEMBUES, PROVIDE MINERAL-FIBER
IHSULATION INSERTS AND SLEEVES OF SHEET METAL OR STLEL PIPE,

4. PROVIDE VAPOR BARRIER COVER OR MATERIAL FOR PIPES CONVEYING FLUIDS AT
LESS THAN 60'f. VAPOR BARRIER AS REQUIRED BY SERVICE AS LISTED N
TABLE 1.

5. INSULATE FITTINGS, FLANGES, AND VALVES UNLESS OTHERWISE NOTED, DO NOT

3.5

36

3.7

5.8

39

g8

C.

F.

INSULATE VALVE STEMS, HAND WHEELS AND OPERATGRS, USE FACTORY
MOLDED, -PRECUT OR FIELD FABRICATED INSULATION OF THE SAME THICKNESS
AND THERMAL CONDUCTIVITY AS THE MATERIAL ON THE ADJACENT PIPE.

6. MODIFY INSULATION 0 AVOID OBSTRUCTIONS WITH VALVE HANDLES, SAFETY
RELIEF VALVES, AND OTHER ITEMS REQUIRING MOVEMENT IN MORMAL SERVICE.
ALLOW ADEQUATE SPACE TOR PIPE DXPANSION.  INSTALL INSULATION WiTH
JACKETS DRAWN TIGHT, AND CEMENT DOWN ON LONGITUDINAL AND END LAPS,
PG NOT USE SCRAP PIZCES WHERE A FULL LENGTH SECTION WiLL FIT,

7. EXTEND SURFACE FINISHES TO PROTECT SURFACES, ENDS, AND RAW EDGES OF
INSULATION.  APPLY COATINGS AND ADHESIVES AT THE MANUFACTURER'S
RECCGMMENGED COVERAGE PER GALLON.  INDIMIDUALLY INSULATE PIPING,
EQUIPMENT, AND DUCTWORK.  KEEP INSULATION DRY DURING THE APPLICATION
OF ANY FINISH. BEVEL AND SEAL THE £DGES OF EXPOSED {NSULATION.
PROVIDE A MOISTURE AND VAPOR SEAL WHERE INSULATION TERMINATES AGAINST
METAL HANGERS., UNLESS OTHERWISE INDICATED, DO NOT INSULATE THE
FOLLOWING:

G VALVE HAND WHEELS
b, VIBRATION ISOLATING CONNECTIONS,
¢ ADJACENT INSULATION.
d, ASME STAMPS.
g, HEATING PIPING AND VALVES INSIDE TERMINAL UNIT ENCLOSURES.
FLEXIBLE ELASTOMERIC INSULATION:

1. INSULATION SEAMS SHALL BE NEATLY AND TIGHTLY GLUED TOGETHER USING
MANUFACTURER'S RECOMMENDED ADHESIVE.  BOND CUTS, BUTT JOINTS, AND
END AND LONGITUDINAL JOINTS WITH MANUFACTURER'S RECOMMENDED ADHESIVE.
MITER INSULATION TO COVER ELBOWS, TEES, FITTINGS, AND VALVES,

2. INSULATE FLANGES, UNIONS, VALVES, AND FITTINGS N ACCORDANCE WiTH
MANUFACTURER'S PUBLISHED INSTRUCTIONS.

HANGERS AND ANCHORS:

1. PIPE INSULATION SHALL BL CONTINUQUS THROUGH PIPE HANGERS. WHERE PIPE
IS SUPPORTED BY THE INSULATION, PROVIDL MSS SP-88, TYPL 40 GALVANIZED
SIEEL SHIELDS OR MSS SP-58, TYPE 33 PROTECTION SADDLES COMFORMING TO
MSS SP-69. WHERE SHIELDS ARE USED ON PIPES 2 INCH AND LARGER,
PROVIDE INSULATION INSERTS AT POINTS OF HANGERS AND SUPPORTS.

2. INSULATION INSERTS SHALL BE OF, POLYISOCYAMURATE (MINIMUM 6 PCF) OR
OTHER APPROVED MATERIAL OF THE SAME THICKNESS AS ADJACENT INSULATION,
INSERTS SHALL HAVE SUFFICITNT COMPRESSIVE STRENGTH TO ADEQUATELY
SUPPORT THE PIPE WITHOUT COMPRESSING THE INSERTS TO A THICKNESS LESS
THAN THE ADJACENT INSULATION. INSULATION INSERTS SHALL COVER THE
BOTTOM HALF OF THL PIPE CIRCUMFERENCE WITH MNIMUM ARC OF 180
DEGREES, AND SHALL BE NOT LESS N LENGTH THAN THE PROTECTION SHIELD.
VAPOR BARRIER FACING ON THE INSERT SHALL BE THE SAME MATERIAL AS THE
FACING ON THE ADJACENT INSULATION, SEAL INSERTS INTO INSULATION wWITH
VAPGR BARRIER COATING, OR FOR OUTDOOR WORK WiITH MAMUFACTURER'S
RECOMMENDED WEATHERPROOF COATING, AS APPLICABLE.

3. WHERE PROTECTION SADDLES ARE USED, FILL VOIDS WITH THE SAME INSULATION
MATERIAL AS USED ON THE ADJACENT PIPE.  WHERE ANCHORS ARE SECURED
TO CHILLED OR COLD PIPING THAT IS TO BE INSULATED, INSULATE THE
ANCHORS THE SAME AS THE PIPING FOR A DISTANCE NOT LESS THAN FOUR
TMES THE INSULATION THICKMESS TO PREVENT CONDENSATION. VAPOR SEAL
INSULATION AT ANCHORS.

FIELD-INSTALLED JACKETS

1. PIPING EXPOSED N MECHANICAL ROOMS, OTHER SERVICE AND STORAGE AREAS,
AND GCCUPIED AREAS, AT 8 FEET OR LESS ABOVE FINISHED FLOOR (NOT
INCLUDING PIPING BELOW BASEBOARD HEATERS OR CONVECTORS):  PVC JACKET
AND FITTING SYSTEM. (AP SEAMS DOWNWARD TO DRAIN, AND SEAL WITH
MANUFACIURER'S RECOMMENDED SEAM SEALANT.

2. PIFING EXPOSED CGUTDCORS:  PYC JACKET AND FITTING SYSTEM.  LAP SEAMS
DOWNWARD TO DRAIN, AND SEAL WITH MANUFACTURFR'S RECOMMENDED SFAM
SEALANT.

FLANGES, UNIONS, VALVES AND FIFTINGS INSULATION

A,

s

FACTORY FABRICATED REMOVABLE AND REUSABLE INSULATION COVERS SHALL BE
USED FOR FITTINGS REQUIRING PERIODIC SERVICE, AND MAY BE USED FOR OTHER
FITINGS.

FOR INDOOR DUAL-TEMPERATURE, CHILLED WATER, HOT WATER, AIR CONDITIONING
COIL CONDENSATE DRAINS, AND REFRICERANT SUCTION AND LIQUID PIPING, PLACE
FACTORY PRE--MCLDED, PRECUT OR HELD-FABRICATED SEGMENTED INSULATION OF
THE SAME THICKNESS AND CONDUCTMTY AS THE ADJOINING PIPE INSULATION
ARGUND THE FLANGE, VALVE, UNION, OR FITTING ABUTTING THE ADJOINING PIPE
INSULATION,

IF NESTING-SIZE INSULATION 1S USED, OVERIAP EITHER A MINIMUM OF 2 INCHES
OR ONE PIPE DIAMETER, WHICHEVER 1S GREATER. USE INSULATING CEMENT 70 FILL
YOIDS.  PLACE AnD JOIN THE SECMENTS WITH MANUFACTURER'S RECOMMENDED
WATER VAPOR-RESISTANT, FIRE-RETARDANT ADHESIVE APPROPRIATE FOR
TEMPERATURE LIMIT OF SERVICE, BLANKET INSERT INSULATION MAY ALSO BE USED.

PROVIDE FACTORY PRE~MOLDED ONE-PIECE PVC FITIING COVERS., INSTALL COVERS
OVER THE INSULATICN AND SECURE BY STAPLING, TAPING WITH VAPOR BARRIER
TAPE, OR WITH METAL OR PLASTIC TACKS MADE FOR SECURING PVC FITTING
COVERS. FOR COLD SERVICES REQUIRING CONTINUCUS VAPOR BARRIER, DO NOT
USE STAPLES OR TACKS WHICH PENETRATE THE WAPQR BARRIER. UMIT THE USE
CF PVC FITIING COVERS TO AMBIENT TEMPERATURES BELOW 150 F.

EQUIPMENT INSULATION
MODIFY INSULATION 7O AVOID OBSTRUCTIONS WITH VALVE HANDLES, SAFETY RELIEF

VALVES, AND OTHER MOVING PARTS. ALLOW ADEQUATE SPACE FOR PIPE EXPANSION.

INSTALL INSULATION WITH JACKETS DRAWN TIGHT, AND CEMENT DOWN ON
LONGITUDINAL AND END 1APS. DO NOT USE SCRAP PIICES WHERE A FULL LENGTH
SECTION WiLL AT,

INSULATE TO THICKNESS IN TABLE 1.
DUCTWORK INSULATION INSTALLATION

INSTALL COVERING AFTER DUCTWORK AND CQUIPMENT HAVE BEEN SEALED, TESTED,
AND APPROVED.

ENSURE INSULATION 1S CONTINUCUS THROUGH INSIDE WALLS AND PARTITIONS. PACK
ARDUND DUCTS WITH FIREPROOF SELF-SUPPORTING INSULATION MATERIAL, PROPERLY
SEALED,

FINISH INSULATION NEATLY AT HANGERS, SUPPORTS AND OTHER PROTRUSIONS.
LOCATE INSULATION OR COVER SEAMS IN LEAST VISIBLE LOCATIONS.

SECURE RIGID INSULATION WITH 90 PERCENT COVERAGE OF ADHESNVE, AND 12
GAUGE GALVANIZED IMPALE ANCHOR TABS ON 16 INCH CENTERS. SEAL JOINTS AND
BREAKS IN INSULATION ON DUCTS CONVEYING AIR AT LESS THAN RCOM
TEMPERATURE, WITH VAPCR OARRILR TAPE OR 4-INCH WIDE STRIPS OF OPEN MESH
GLASS CLOTH OR TAPE EMBEDDED BETWEEN TWO COATS OF VAPOR BARRIER
SEALANT,  POINT-UP OTHER JOINTS AND BREAKS WITH HYDRAULIC SETTING CEMENT,

REPAIR SEPARATION OF JOINTS OR CRACKING OF INSULATION DUE TO THERMAL
MOVEMENT OR POOR WORKMANSHIP,

SEAL JOINTS AND PUNCTURLS WITH 4-INCH MINIMUM WIDTH PRESSURE-SENSITIVE
TAPE.

STAMDING SEAMS, SUPPORTING ANGLES, AND FLANGES OM INSULATED DUCTWORK
SHALL BE INSULATED WiTH THICKNESS CQUAL TO THE DUCT INSULATION, AND EDGES
SHALL BE FINISHED AND VAPOR SEALED.

MECHANICAL FASTENERS SHALL NOT BE RWETED OR SCREWED TO THE DUCT AND
SHALL NOT PENETRATE THE METALWCRK.

PAINTING AND {DENTIFICATION:

PAINTING:  PRIME~-PAINT BARE METALS WHERE EXPOSED TO CCCUPANT VIEW, AND I
OTHER ARCAS N WHICH PAINTING IS INDICATED ON THE ARCHITECTURAL CONTRACT
DOCUMENTS,

FIELD INSPECHION:

VISUALLY INSPECT TO ENSURE THAT MATERIALS USED AND WORKMANSHI® CONFORM
TO SPECIFICATIONS.  SNSPECT INSTALLATIONS FOR COMPLIANCE WITH REGUIREMENTS.

SECTION 232113
HYDROMNIC PIPING

FIPE AND FITTINGS FOR: HEATING WATER PIPING SYSTEMS, AND EQUIPMENT DRAINS AND

SPECIALTIES:  EXPANSION TANKS, AIR VENTS, AR SEPARATORS, STRAINERS, BALANCING VALVES,
COMBINATION FITIINGS, PRESSURE REDUCING VALVES FOR COLD WATER MAKEUP, AND COMBINATION

STORE PIFING, AND PROTECT INSTALLED PIPING, WITH TEMPORARY END CAPS TO PREVENT ENTRY
OF FOREIGN MATTER. PROTECT EXTERICR OF PIPING FROM WATER AND CORROSIVE SUBSTANCES.

STORE VALVES AND SPECIALTIES IN ORIGINAL SHIPPING CONTAINERS WITH LABELING. PROTECT
FROM CORROSION AND FROM ENTRY OF FOREIGN SUBSTANCES, USING TEMPORARY PROTECTIVE

FURNISH SERVICE AND MAINTENANCE OF GLYCOL SYSIEM FOR 1 YEAR FROM SUBSTANTIAL
COMPLETION,  TEST GLYCOL FLUID CONCENTRATION MONTHLY, WITH REFRACTIVE INDEX INSTRUMENT,

STEEL PIPE:  ASTM AGS, SCHEDULE 40, FITTENGS ASTM B16.3 MALLEABLE IRON OR ASTM AZ234
FORGED STEEL WELDING TYPE. JOINIS THREADED FOR 2 INCH AND SMALLER; WELDED, FLANGES,

COPPER TUBING: ASTM B88, TYPE L HARD DRAWN, FOR PIPING 2 INCH AND SMALLER ONLY.
FITTINGS ASME B16.18 CAST BRASS OR ASME B16.22 SOLDER WRCUGHT COPPER.  JOINTS:

2. BRAZING ALLOY FOR COPPER, BRASS, AND BRONZE: 15 PERCENT SIVER. HARRIS
STAY-GHY 15 OR LUCAS—-MILHAUPT SIVALOY 15. NO FLUX REQUIRED FOR

3. BRAZING ALLOY FOR FERRQUS METALS (STEELY 35 PERCENT SHVER. HARRIS SAFETY-SILV

4, SOLBER: GILVER AND TIN, ANTIMONY-FREE. HARRIS STAY-BRITE, OR LUCAS-MILHAUPT

1. MANUFACTURERS: WVICTAULIC COMPANY, ANVIL INTERNATIONAL ~ GRUYLOK PRODUCT LINE, OR

2. GROQVED COQUPLINGS ARE NOT ALLOWED WHERE CONCEALED AROVE HARD CEILINGS.
3. MALLEABLE IRGN HOQUSING CLAMPS, EPDM GASKEYTS FOR UP Y0 230 DEGREES F.
4. COUPLINGS SHALL GEMERALLY BE RIGID STYLE. FLEMIBLE STYLE MAY BE USED TO PROVIDE

1. MANUFACTURERS: VIEGA LLC ~ PROPRESS SYSTEM WITH SMART CONNECT FEATURE, ELKHART
PRODUCTS CORP., GRINNEL ~ G~PRESS SYSTEM WiTH LEAK-BEFORE-PRESS FEATURE, OR

2. COLOR-CODED FITTINGS WiTH EPDM SEALS FOR UP YO 250 DEGREES F.

MANUFACTURERS:  NIBCO, ANVIL INTERNATIONAL, APOLLO, CRANE, HAMMOND, KECKLEY, MILWAUKEE,

1. UF TO 2 INCH: BROMZE Z-PIECE BODY, CHROME PLATED BRASS OR STAINLESS STEEL BALl,
TEFLON SEATS AND STUFFING BOX RING, LEVER HANDLE, SOLDER OR THREADED ENDS, 150

2. OVER 2 INCH: CAST STEEL BCDY, CHROME PLATED STEEL OR STAINLESS STEEL BALL, TEFLON
SEATS AND STUFFING BOX RING, LEVER HANDLE, FLANGED E£NDS, 180 LB SWP, 285 18

3. STEM EXTENSIONS: 7O ALLOW CONTINUQUS THICKNESS OF FIELD-APPUED INSULATION,
4. DRAIN VALVES: BALL VALVES, WiTH GARDEN-HOSL-THREAD QUILET WITH CAP AND RETAINER

1. UP TO 2 mNCH: BRONZE BODY, BRONZE TRIM, BRONZE ROTATING SWING DISC, WITH
2. QVER 2 WNCH: IRON BODY, BRONZE TRIM, BRONZE OR BRONZE FACED ROTATING

SPRING LOADED CHECK VALVES: IRON BODY, BRONZE TRIM, SPLIT PLATE, HINGED WITH
STAINLESS STEEL SPRING, RESILIENT SEAL BONDED TO BODY, WAFER OR THREAGED LUG
MANUAL TYPL:  SHORT VERTICAL SECTIONS OF 2-INCH DIAMETER PIPE TO FORM AIR CHAMBER,
WASHER TYPE: MANUFACTURERS BELL & GOSSETT, CALEFFL, OR TACO. BRASS WiTH FIBER DISCS,

FLOAT TYPL: MANUFACTURERS BELL & GOSSETT, CALEFF, OR TACO. BRASS OR SEMI-STEEL
BODY, WITH COPPER, POLYPROPYLENE, OR SOLID MON-METALLIC FLOAT, STAINLESS STEEL VALVE
AND SEAT, SUITABLE FOR SYSTDM TEMPERATURE AND PRESSURE, WITH ISOLATHNG VALVE.

MANUFACTURERS:  BELL & GOSSETT, CASH ACME, SPENCE, TACC, WATTS, OR WHEATLEY.

L -
TABLE 1 PART 1 GENERA
PIPING INSULATION WALL THICKNESSES 1.1 SECTION INCLUDES
E A,
gﬁ;’;ﬁ;g%&g CONDUCTVITY RATING NOMINAL PIPE DIAMETER (IN.) o
RANGE (F) (BTU=~IN,/HR-FT3-F) | TEMP (F) ﬁgmgg? <11/ ) 212 ~ 4 B ALES.
HEATING SYSTEMS (HOT WATER AND GLYCGL) c
251-350 0.20-0.29 200 15 2.5 2.5 2.5 VALVE ASSEMBLIES.
- A — 1.2 SUBMITTALS
201-250 6.27-0.30 150 1.0 15 2.0 2.0
_ , A SUBMIT IN ACCORDANCE WITH SECTION 230500
t41-200 ) 0.25-0.29 o es s el 20 13 DELNERY, STORAGE, AND HANDLING
105~ 140 0.24-0.28 100 G.5 1.5 2.0 2.0 A,
DOMESTIC HOT WATER SYSTEMS 5
105 e 1o 05 10 0 5 COATINGS, END CAPS, AND CLOSURES.
COLD PIPING SYSTEMS (POTABLE COLD WATER) €. PROTECT PLASTIC MATERIALS FROM DIRECT UV LIGHT SUCH AS SUNLIGHT,
''''' 15 MAINTENANCE SERVICE
POTABLE 0.23-0.28 75 a5 1.0 1.0 1.0
e . A,
40--55 0.23-0.28 75 0.5 1.5 15 15
AR CORRECT THE CONCENTRATION, AND REPORT ACTIONS TO QWNER.
BELOW 40 0.23-0.27 75 1.0 1.5 15 15 PART 2 PRODUGTS
REFRIGERANT SUCTION PIPING (REQUIRES VAPOR RETARDER) 2.1 HEATING WATER PIPING
40-55 023028 75 1 1 15 A
REFRIGERANT LIGUID PIPING INDOORS OR GROOVED FUR LARGER PIPING.
) e 8.
40-1490 0.27-0.30 150 0.75 1 1 ; 1
CONDENSATE PIPING (REQBIRES VAPOR RETARDER)
R [ : . C.  BRAZING AND SOLDER MATERIALS:
5-75 $.25-0.26 200 G5 0.5 05 0.75 1. MANUFACTURERS: HARRIS, OR LUCAS-MILHAUPT. NO SUBSTITUTIONS.
INDIRECT WASTE PIPING
S e ROPPER-TO-COPPER LOINTS.
35-120 0.25-0.26 200 G5 0.5 0.5 0.75
- 35 OR LUCAS-MILHAUPT SILVALOY A-~35,
1. A "RUNOHT" 1S DEFINED AS THE SHORT RUN OF PIPE FROM THE BRANCH PIPING ABOVE SUVABRITE.  WATER-SOLUBLE PASTE FLyX.
OR AT THE CEILING TYPICALLY, ALONG A WALL OR PARTITION, AND THE DROP iN OR ALONG A D.  GROOVED AND SHOULDERED PIPE END COUPLINGS:
WALL OR PARTITION TO A TERMINAL DEVICE. NOT TO EXCEED 4 £7T IN HORIZONTAL LENGTH.
GRINNELL MECHAMICAL PRODUCTS. NO SUBSTITUTIONS.
SECTION 232123
HYDRONIC PUMPS FLEXIBILITY AND VIBRATION REDUCTION AT EQUIPMENT.
{JART 1 GENERAL F F’RESS F’TTH\EGSI
1.1 SECTION INCLUDES
A IN-LINE CIRCULATORS, NIBCO INC. NG SUBSTITUTICNS.
12 SUBMITIALS 3. USE MANUFACTURER'S RECOMMENDED TOOLS AND PROCEDURES.
A SUBMIT IN ACCORDANCE WITH SECTION 230500. 24 VALVES
BART 2 PRODUCTS A.
VICTAULIC CO., GR WATTS, N TITUTIONS.
2.0 MANUFACTURERS CTAULIE ¢ > N0 SUBSTIUTIONS
B, BALL VALVES:
A TACO.
B.  ARMSTRONG.
€. BELL & GOSSETT (XYLEM), B SW.P, 600 LB W04,
0. GRUNDFOS.
_ W.0.G.
£ NO SUBSTITUTIONS.
2.2 pUMF SCHEOULEI CHNN OR STRAP.
A SEE PUMP SCHEDULE FOR SPECIFIC REQUIREMENTS WHICH MAY SUPERSEDE THESE ¢ SWING CHECK VALYES:
SPECIFICATIONS.
73 VERTICAL INUNE CIRCULATORS WITH INTEGRAL SPEED CONIROLLER COMPOSITION DISC, SOLDER OR THREADED ENDS.
A TACO SELF-SENSING SERIES WITH TACO PROBALANCE CONTROL, FURNISHED WITH VARIABLE SWING DISC, RENEWABLE DISC AND SEAT, FLANGED ENDS
FREQUENCY DRIVE FOR MOUNTING ON THE PUMP, 0.
B. CASING: CAST IRON OR STAINLESS STEFL WITH FLANGED PUMP CONNECTIONS, ENDS
. IMPELLER: BRONZE OR STAINLESS STEEL 95 AR VENTS
D. SUPPORT: FACTORY-FURNISHED DUCTILE IRON SUPPORT STAND, OR FLANGE STANDS, A.
BOLTED TO PUMP. WITH 1/4—INCH BRASS BALL VALVE AT TOP OF CHAMBER.
8,
2.4 HORIZONTAL INUNE CIRCULATORS ADJUSTABLE CAP FOR MANUAL SHUT-OFF, INTERNAL BALL CHECK VALVE,
A TYPE:  HORIZONTAL SHAFT, SINGLE STAGE, DIRECT CONNECTED WITH MOTGR FOR IN-LINE
. C.
MOUNTING,
B.  CASING: CAST IRON OR STAINLESS STEEL WITH FLANGED PUMP CONNECTIONS.
C. IMPELLER: BRONZE OR STAINLESS STEEL. 26 RELIEF VALVES
A.
25  SYSTEM LUBRICATED CIRCULATORS B

A, TYPE: HORIZONTAL SHAFT, SINGLE STAGE, DIRECT CONNECIED WITH MULTIPLE SPEED
WET ROTOR MOTOR FOR IN-LINE MOUNTING, FOR 140 PSIG MAXIMUM WORKING
PRESSURE, 230 DEGREES F MAXIMUM WATER TEMPERATURE.

CASING:  CAST IRON WITH FLANGED PUMP CONNECTIONS.

IMPELLER, SHAFT, ROTOR: STAINLESS STEEL

BEARINGS:  METAL HMPREGNATED CARBON (GRAPHITE) AND CERAMIC,
MOTCR:  IMPEDANCE PROTECTED, SINGLE SPEED.

"o W

PART 3 EXECUTION
31 INSTALLATICN

A VERIFY THAT ELECTRIC POWER IS AVALABLE AND OF THE CORRECT CHARACTERISTICS.
CONNECT WITH FLEXIBLE LEADS,

8 INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

€. PROVIDE ACCESS SPACE AROUND PUMPS FOR SERVICE. PROVIDE MO LESS THAM
MINIMUM AS RECOMMENDED BY MANUFACTURER.

D, DECREASE PIPING FROM LINE SIZE WITH LONG RADIUS REDUCING ELBOWS OR
REDUCERS.

£, PUMP INLET CONDITIONS SHALL BE AS RECOMMENDED 8BY THE PUM? MANUFACTURER
TO ELIMINATE SYSTEM EFFECTS, PROVIDE PROPER STRAIGHT LENGTHS OF INLET PIPING
AND LONG-RADIIS CLBOWS AT PUMP INLETS.

P, SUPPORT PIPING ADJACENT 10 PUMP SUCH THAT NO WEIGHT IS CARRIED ON PUMP
CASINGS.  PROVIDE NECESSARY BRACKETS OR HANGER SUPPORTS AS REQUIRED TO
RELIEVE THE STRESS ON THE PUMPS AND PIPING,

G, PROGRAM INTEGRAL CONTROLS IN COOPERATION WITH THE TESTING AND BALANCING AGENCY
AND THE CONTROL SYSTEM SUBCONTRACIOR.

A T B

c L

BRONZE BODY, TEFLON SEAT, STAINLESS STEEL STEM AND SPRINGS, AUTOMATIC, BIRECT
PRESSURE ACTUATED, CAPACHIES ASME CERTIFED AND LABELED. '

PART 3 EXECUTION

3.1

3.2

2o mo

=N SRR S

PREPARATION

REAM PIPE AND TUBE ENDS. REMOVE BURRS.

REMOVE SCALE AND DIRT ON INSIDE AND QUTSIDE BEFORE ASSEMBLY.
PREFARE PIPING CONNECTIONS 7O EQUIPMENT WITH FLANGES OR UNIONS.

KEEP OPEN ENGS GF PIPE FREE FROM SCALE AND DiRT. PROTECT OPEN ENDS WiTH
TEMPORARY PLUGS OR CAPS.

AFTER COMPLETION, FiLL, CLEAN, AND TREAT SYSTEMS. REFER 10
DMISION 23 SECTION "HVAC WATER TREATMENT”

INSTALLATION

INSTALL IN ACCORDANCE WITH MANUFACTURER'S INGTRUCTIONS,

MINIMUM PIPE SIZE SHALL BE 3/4 INCH, EXCEPT FOR PRESSURE GAUGES AS DETALED.
ROUTE FIPING PARALLEL TO BUILBING STRUCTURE.

INSTALL PIPING TO ALLOW EXPANSION AND CONTRACTION. PIPING MAY BE ANCHORED AT LOCATIONS
WHERE BUILDING STRUCTURE HAS STRENGIH TO RESIST EXPANSION FORCES WITHOUT DAMAGE.
PROVIDE EXPANSION LOOPS AND OFFSETS AS REQUIRED, AND AS -RECOMMENDED BY PIPING
MANUFACTURER,  SIZE PIPE HANGERS TO FiT QUTSIDE OF INSULATION AND SHIELD, AND TG ALEOW
MOVEMENT OF PIPING, MCLUDING BUT NOT LIMITED TO VERTICAL RISERS AND HORIZONIAL PIPING,

DISSIMILAR METALS:  USE NON-CONDUCTING DIELECTRIC CONNECTIONS WHENEVER JOINTING
DISSIMILAR METALS. CAST RED-BRASS {NOT YELLOW BRASS) OR BRONZE~BODIED FITTINGS
SUCH AS VALYES AND COUPLINGS -MAY BE USED WHEN JOINING STEEL 7O COPPER, STEEL
TO STAINLESS STEEL, OR COPPER TO STAINLESS STEEL., STEEL AND STAINLESS STEEL MAY
CONNECT DIRECTLY TO IRON, BUT COPPER MAY NOT CONNECT DIRECTLY TO RON.

GROOVED MECHANICAL COUPLINGS: USE N ACCESSIBLE LOCATIONS ONLY. LUBRICATE GASKETS
ONLY.

3.3

3.4

VALVES SHALL BE LINE-SIZED, EXCEPT THOSE SUCH AS BALANCING VALVES WHICH MUST BE SIZED
TO ENSURE DESIGN FLOW RATE.

TAKE BRANCH UNES OFF BOTTOM OF MAINS OR AT 45 DEGREE BOTIOM ANGLE, AS SPACE
PERMITS.

PREPARE PIPING, FITTINGS, AND SUPPORTS FOR FINISH PAINTING. SCRAPE, BRUSH CLEAN, AND
PRIME FIELD WELDS WITH ZINC-RICH PRIMER. BRUSH CLEAN RUST FROM HANGERS AND PIPE
FITTINGS,

PROVIDE SLEEVES, ESCUTCHEONS, AND FIRESTORPING PER SECTION 230500,

SLOPE PIPING UP IN E}iREC?iO.f\i OF WATER FLOW, 1 iNCH PER 40 FEET, WITH DRAIN VALVES AT
LOW POINTS.

WHERE LARGE AIR QUANTITIES CAMN ACCUMULATE, PROVIDE ENLARGED AR COLLECTION
STANDPIPES,

PROVIDE MANUAL VENTS AT HIGH POINTS. IF AUTOMATIC VENTS ARE USED AT HIGH POINTS
QUTSIDE THE BOILER ROOM, PROVIDE VENT. TUBING TO NEAREST DRAIN, AND INLET SHUTOFF BALL
VALVES UPSTREAM OF VENT, AND THESE VALVES SHALL BE CLOSED AND TAGGED AT COMPLETION
OF SYSTEM FiLL AND PURGING.

PROVIDE VALVED ORAIN AND HOSE CONNECTION ON BLOW DOWN CONKECTIONS OF
STRAINERS AT PUMPS.

PROVIDE SEPARATE CHECK, BALANCING, AND SHUTOFF YALVES ON DiSCHARGE SIDE OF
PUMPS.

PROVIDE BALANCING VALVES ON WATER OQUTLET FROM TERMINAL HEATING AND COOLING
UNITS SUCH AS RADIATION AND UNIT HEATERS.

ENSURE THAT BALANCING YALVES ARE INSTALLED WITH MINIMUM UPSTREAM LENGTH OF
STRAIGHT PIPE AS RECOMMENDEZD BY THE MANUFACTURER.

ENSURE THAT BALANCING VALVES ARE INSTALLED WITH THE READCUT VALVES FULLY
ACCESSIBLE, INCLUDING SPACE REQUIRED FOR INSERTION OF METERING PROBES.

FOR HEATING ANG COOLING COIS THAT ARE SUPPUED N A SPUT COIL ARRANGEMENT,
WITH TWO OR MORE INDIMIDUAL COILS, PROVIDE ADDITIONAL PIPING AND BALANCING VALVES
AT EACH COIL TO ENSURE THAT FLOW THROUGH EACH COIL IS PROPORTIONAL TO THE
PERCENTAGE OF TOTAL COIL FACE AREA THAT THE COWL OCCUPIES.

EXPANSION TANKS: USE NEARBY SYSTEM PRESSURE GAUGE WHEN SETTING AIR-SIDE
PRE-CHARGE PRESSURE.  READ SYSTEM STATIC HEAD WHEN COLD WATER MAKE-UP {OR
GLYCOL FILL) HAS BEEN PROPERLY SET AS SPECIFIED, AND SYSTEM TEMPERATURE S 80
DEGREES F OR LESS. [ISOLATE TANK FROM SYSTEM, RELIEVE WATER PRESSURE FROM
WATER SIDE OF TANK, AND PRE-CHARGE AIR SIDE TO SAME PRESSURE AS STATIC HEAD
OF SYSTEM,

CLEANING

AFTER SATISFACTORY COMPLETION OF PRESSURE TESTS, BrFORE PERMANENTLY CONNECTING
EQUIPMENT, STRAINERS, AND THE LIKE, CLEAN EQUIPMENT THOROUGHLY, BLOW AND FLUSH
PIPING FOR A SUFFICIENT LENGTH OF TIME AS DIRECTED, SC THAT INTERIORS Will BE
FREE OF FORLIGN MATTER. PERFORM CLEANING [N THE PRESENCE OF AN AUTHORIZED
REPRESENTATIVE OF THE ARCHITECT. PROVIDE A MINIMUM OF 10 DAYS NOTIFICATION TO
THE ARCHITECT PRIOR TO SYSTEM CLEANING.

FILL, VENT AND CIRCULATE THE SYSTEM WITH APPROVED SOLUTION IN ACCORDANCE WITH
EGUIPMENT (BOILER, PIPING, COILS, AND OTHERS) MANUFACTURER'S RECOMMENDATION,
ALLOWING [T TO REACH DESIGN OR OPERATING TEMPERATURES. AFTER CHRCULATING FOR 6
HOURS, DRAIN THE SYSTEM COMPLETELY AND REMOVE AND CLEAN STRAINER SCREENS,
PERFORM CLEANING 14 THE PRESENCE OF AN AUTHORIZED REPRESENTATIVE OF THE
ARCHITECT,  PROVIDE A MINIMUM OF 10 DAYS NOTIFICATION TC THE ARCHITECY PRIOR TO
SYSTEM CLEANING.

FiLL wWitH FLUID AND CHEMICAL TREATMENT, AND VENT SYSTEM AS REQUIRED FOR
NOISELESS CIRCULATION, VERT WITH COLD FULL, THEN WITH SYSTEM AT MAXIMUM SETPOINT
TEMPERATURE.

TESTING
NG JOINT OR SECTION OF PIPING SHALL BE LEFT UNTESTED.

BEFORE TESTING PIPING SYSTEMS, REMOVE, OR OTHERWISE PROTECT FROM DAMAGE,
CONTROL DEVICES, AR VENTS, AND OTHER PARTS WHICH ARE NOT DESIGNED TO STAND
TEST PRESSURES.

TEST PIPING FOR LEAKS UNDER 100 PSIG AR PRESSURE WiTH SOAP SUDS PRICR TG
HYDROSTATIC TESTING.

TEST PIPING MYDROSTATICALLY TO 1-1/2 TIMES THE MAXIMUM SYSTEMS OPERATING
PRESSURE, BUT iN NO CASE TO LESS THAN 75 PSIG, FOR AT LEAST 4 CONSECUTIVE
HOURS, DURING WHICH TWME PRESSURE SHALL REMAIN CONSTANT WITHOUT PUMPING.

TEST AND OBTAIN ARCHITECT'S APPROVAL BEFORE PAINTING, COVERING, OR COMCEALING
PIPING, INCLUDING SWING JOINTS.
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SECTION 235216
STEAM BOILER

GENERAL BOWER DESIGN

A

THE BOILER SHALL BE A CLEAVER-BROOKS MOBEL CFH 700, SINGLE PASS HORIZONTAL COMMERCIAL FIRETUBE DESIGN
OR APPROVED CQUAL, IT SHALL BE MOUNTED ON A HEAVY-DUTY STEEL FRAME WITH PREMI{ FORCED DRAFT BURNER
AND BURNER CONTROLS AS A COMPLETE PACKAGE FROM ONE MANUFACTURER,

APPROVALS — THE COMPLETE PACKAGE INCEUDING THE BURNER SHALL BEL UNDERWRITERS LABORATORIES, INC. LISTED
AND THE OFFICIAL UL/CUL LABEL SHALL BE AFFIXED TO THE PACKAGE ATTESTING TO 1S CERTIFICATION.

C. AS A PREASSEMOLED PACKAGEL, THE STANDARD 8OILER SHALL BE FACTORY FIRE TESTED.
D. THE COMPLETE PACKAGE AS SHIPPED, SHALL BE READY FOR CONNECTIONS TO WATER, FUEL, BLOWDUWN, AND

EXHAUST VENTING. CERTAN {TEMS MAY BE SHIPPED LOOSE TO PREVENT THEIR DAMAGE SUCH AS THE SAFETY VALVES
AND GAUGES.

THE SPECIFIED BOILER SHALL HAVE AN OUTPUT RATING OF HORSEPOWER WHEN FIRED WITH NATURAL GAS (LP
GASY WITH A GAS SUPPLY PRESSURE OF

" W.C. POWER SUPPLY TO THE BOILER SHALL BE 115/1/60. DESIGN PRESSURE SHALL BE [15 QR 15014 STEAM.
OPERATING CHARACTERISTICS SHALL BE [ PESIC STEAM. STCAM BOILERS SHALL BE SUPPLED wiTH __ DEGREES
F MAKE-~UP WATER @ %

PERFORMANCE: SHALL BE AS SPECIFIED IN PARAGRAPH § BELOW,

BOWER SHELL

A

oM

THE BOILER SHELL MUST BE CONSTRUCTIED IN ACCORDANCE WITH THE ASME CODE, EITHER SECTION | FOR
HIGH-PRESSURE STEAM OR SECTION IV FOR LOW- PRESSURE STEAM. THE VESSEL MUST BE SUBJECTED TO THE
REGUIRED INSPECTIONS OF THE €ODE CONDUCTED BY AN INDEPENDENT THIRD PARTY INSPECTCR. A SIGNED
INSPECTION SHEET SHALL BE PROVIDED TO THL PURCHASER AND THE APPROPRIATE ASME SYMBOL SHALL BE AFFIXED
OR STAMPED ONTO THE BORIR

1. BOILER SHALL BE MOUNTLD ON BASE RAILS SUPABLE FOR TRANSPORTING BY FORK UFT.
2. BURNER HOUSING SHALL BE HINGE-MOUNTED TO ALLOW TUBE INSPECTION,

3. EACH CARBON STEEL BOILER TUBE SHALL UTILIZE THE ALUFER HEAT TRANSFER DESION TECHNOLOGY FOR
HIGH EFFICIENCY AND REDUCTION IN OVERALL SIZE OF THE VESSEL AND SHALL BE A MINIMUM OF G105 TUBE
WALL THICKNESS,

TO FACILITATE WATERSIDE INSPECTION, 3 HAND HOLES SHALL BE PROVIDED,
AN OBSERVATION PORT FOR FLAME INSPECTION SHALL BE PROVIDED,

. QCHER INSULATION SHALL CONSIST OF Z-INCH FIBERGLASS BLANKET, WHICH SHALL BE COVERED WITH A
POWDER COATED SHEET METAL JACKET, THIS JACKET AND INSULATION DESIGN SHALL PERMIT FIELD REMOVAL AND
REATTACHMENT IF NECESSARY FOR INSPECTION, EIC.

7. THE ENTIRE BOILER AND BASE FRAME SHALL BE FACTORY PAINTED.

8. EXHAUST VENT SHALL BE LOCATED AT THE REAR OF THE BOLER AND SHALL BE A SLIP CONNECTION.
STACK SUPPORT SHALL BE BY MEANS OTHER THAN THE BOILER CONNECTION.

1.2 BOLER SHELL TAPPINGS/GPENINGS
THE FOLLOWING BORER VESSEL TAPPINGS/OPENINGS SHALL BE FURNISHED:
1 STEAM SUPPLY 8Y NPT CONNECTION FOR HIGH-PRESSURE STEAM OR FLANGED FOR LOW PRESSURE STEAM.
2 BOTION BLOWDOWN.
3 FEEDWATER MAKE-UP.
. SURFACE BLOWOFF,
3 CHEMICAL FEED,
8

. HIGH WATER LEVEL OVERFLOW DRAIN TO DISCHARGE WATER IN THE BOILER #F WATER LLVEL REACHES AN
UNACCERTABLE LEVEL

2.0 STEAM BOLER TRIM {ALL PIPING AND DEVICES PER ASME CSD-1) A WATER COLUMN
1 A WATER CCLUMN SHALL BE FURNISHED COMPLETE WITH GAUGE GLASS AND WATER COLUMN BLOWDOWN
YALVE.

a, FECDWATER PUMP CONTROL ~ SHALL BE INTEGRAL WITH THE WATER COLUMN ViA PROBE CONTROL DEVICE AND
ELECTRONICS FOR ON/OFF PUMP OPERATION,

b, LOW WATER CUTCFF — SHALL BE INTEGRAL WITH THE WATER COLUMN VIA PROBE CONTROL DEVICE AND SOLID
STATE [LECTRONICS MOUNTID AND WIRED # THE CONTROL PANEL.

AN AUILIARY LOW WATER CUTOFF SHALL BE PROVIDED. 1T SHALL BE LOCATED ON THE TOP CENTERLINE OF THE
BOHER USING AN INTERNAL PROBE AND SHALL BE OF THE MANUAL RESEY DESIGN.

. FOR GAFETY STEAM PRESSURE LOCKOUT A HIGH LIMIT PRESSURE CONTROL, MANUAL RESET SHALL BE PROVIDED. THE

DEVICE SHALL BE MERCURY FREE.

TO PROVIDE STEAM DEMAND TRACKING A STEAM PRESSURE TRANSMITIER SHALL BE PROVIDED THAT PROVDES AN
INPUT SIGNAL FOR BURNER POSITIONING IN ACCORDANCE TO STEAM DEMAND.

A 3" STEAM PRESSURE GAUGE SHALL BE PIPED ONTO THE TRIM PIPING, INCLUDING AN INSPECTQRS TEST COCK.

IN ACCORDANCE WITH THE ASME. CODE AN APPROVED ASME. RATED AND STAMPED SAFETY VALVE SHALL BE
PROVIDED AND SET AT [15 OR 1503

3.0 BURNER AND BURNER CONTROLS

. MODE OF OPERATICN ~ TO MINIMIZE SHORT CYCLING AND PROVIDE HIGHEST EFFICIENCY THE BURNER FOR THE

SPECIFIED BOILER SHALL BE OF THE ELECTRONIC MODULATION WITH A TURNDOWN RATIO OF 5:1 FOR MATURAL GAS
FOR SIZES OF

40 HORSEPOWER AND GREATER, AND 4:1 FOR SIZES BELOW 40 MORSEPOWER., ON/OFF COR LOW/
HIGH BURNER OPERATION SHALL NOT BE ACCEPTED.

. B. THE BURNER SHALL BE EMCLOSED N A NEWMA 1 TYPE ENCLOSURE. A HIFT OFF TOP COVER SHALL BE PROVIDED

10 GAIN ACCESS TO THE BURNER AND CONTROLS.

. C. DESIGN ~ THE BURNER DESIGN SHALL BE OF THE LINKAGE-LESS PREMIX TECHNOLOGY WHEREIN THE FUEL AND

AIR ARE MIXED IN THE FAN HOUSING ASSEMBLY PRIOR TO ENTERING THE BURNER CANISTER. SEPARATELY {RIVEN
LINKAGE OR SERVO MOTOR ORIVEN FUEL AND AR VALVES SHALL NOT BE PERMITED
1 FAN HOUSING SHALL UTIIZE NON-SPARKING MATERIAL AND SHALL BE APPROVED FOR PREMIX OPERATION,

2. THE FAN SHALL 26 DRNVEN BY A VARMBLE SPEED MOTOR WHICH SHALL REACY 10 QUTPUT DEMAND
REQUIREMENTS ViA THE DEMAND CONTROL MCTOR SHALL BE A HIGH EFFICIENCY DC BRUSHLESS TYPE.
CONTINUQUS SPEED SYNCHRONOUS MOTORS WILL NOT BE ACCEPTABLE.

. IGNITION OF THE FUEL SHALL BE OF THE DIRECT SPARK DESIGN; SEPARATE PILOT GAS TRAIN IS NOT REQUIRED. DUAL

IGNITION ELECTRODES SHALL USED FOR THE SPARK GENERATED FROM THE PANEL MOUNTED IGNITION TRANSFORMER,

COMBUSTION SHALL TAKE PLACE ON THE SURFACE OF THE BURNER CAMISTER. THE CANISTER SHALL BE CONSTRUCTED
OF FECRALLOY MATERIAL AND STAINLESS STEEL AND SHALL BE WARRANTED FOR FIVE YEARS AGAINST FAILURE FROM
DEFECTS OR POOR WORKMANSHIP.

AR FILTER - SHALL BE FITTCD TO THE INTAKE AIR VENTURI TO FITER THE INCOMING AR SUPPLY WHEN USING
BOLER ROOM AIR. THE AR FILTER SHALL BE DESIGNED TO BE EASILY CLEANED AND RE-USED.

. FUEL -~ THE BURNER SHALL BE DESIGNED FOR OPERATION WITH NATURAL GAS QR LP (AS. GAS TRAIN, SHALL BE

LOCATED AT THE FRONT OF THE BURNER AND ALONG THE LEFT SIDE OF THE BOILER. IN ACCORUANCE WITH UL/CUL
AND ASME

CSD-1, THE FOLLOWING COMPONENTS SHALL BE FURNISHED:
1 SINGLE. BODY DUAL SOLENOID SAFETY SHUTOFF VALVE INCORPORATING THE FOLLOWANG:

a. THE VALVE SHALL BE A 1:1 RATIO VALVE WITH AN INTECRAL TRIM REGULATOR AND SHALL OPERATE IN RELATION
7O THE FAN SPEED. AN AIR SENSING LINE SHALL BE CONNECTED FROM THE AIR INLET VENTURE (MOUNTED TO
THE FAN MOTOR) AND TO THE GAS VALYE FOR CONTROL OF GAS INPUT.

b, AS FAN SPEED INCREASES A NEGATIVE PRESSURE WILL BE APPUED TO THE VALVE, ALLOWING THE VALVE TO
OPEN FURTHER, PERMITTING MORE FUEL TC FLOW INTC THE VENTUR! FOR MIXING. AS FAN SPEED 1S REDUCED,
FUEL INPUT SHALL BE REDUCED ACCORDINGLY. AIR SHALL ALWAYS 1EAD FUEL FROM LOW TO HIGH OR HIGH TO
LOW,

2 MANUAL FUEL SHUTOFF VALVE - SHALL 8E LOCATED DOWNSTREAM OF THE GAS VALVE AND USED FOR
CS0-1 LEAK TESTING,

3. GAS PRESSURE INTERLOCKS  ~ ONE SHALL BE PROVIBED FOR SENSING HIGH GAS PRESSURL AND ONE
PROVIDED TG SENSE [OW GAS PRESSURE. EACH CONTROL SHALL BE OF THE MANUAL RESET TYPE,

4, GAS PRESSURE REGULATOR — SHALL BE PROVIDED UPSTREAM OF THE GAS VALVE TO PROVIDE REGULATES
PRESSURE 7O THE GAS TRAIN FROM THE GAS SUPPLY. THIS REGUIATOR SHALL BE SUITABLE FOR A MAXMUM OF 1
PSIG GAS PRESSURE. IF GAS PRESSURE EXCEEDS 7 PSIG, A GAS PRESSURE RELIEF YALVE SHALL BE FURNISHED
AND UPSTREAM PRESSURE REGULATOR THAT 1S OF THE Full LOCKUP TrPE.

& MANUAL SHUTOFF VALVES ~ SHALL BE PROVIDED UPSTREAM OF THE GAS REGULATOR TO MANUALLY CLOSE
OFF THE GAS SUPPLY WHEN SERVICING THE GAS TRAIN OR ISOLATING THE BOILER, A SHUTOFF VALVE SHALL BE
PROVIDED AT THE BURNER FOR TIGHTNESS CHECKING OF THE GAS VALVE,

g. COMBUSTION AIR PROVING SWITCH SHALL BE PROVIDED 1O PROVE, PRIOR TO MODULATION THAT THE FAN IS
OPERATING PROPERLY.

FLAME SAFETY

T FLAME SENSING SHALL BE ACCOMPLISHED WITH A FLAME ROD MOUNTED N THE BURNER MOUNTING PLATE,
DESIGNED FOR EASY REMCVAL FOR INSPECTION OR REPLACEMENT.

40  CONTROL PANEL

A NEMA t TYPL ENCLOSURE IS FURNISHED AND LOCAIED AT THE FRONT OF THE BOWLER TO HOUSE THE
FOLLOWING COMPONENTS:

. THE BOILER SHALL INCLUDE A COMPUTERIZED BOWLER BURNER CONTROL WHICH SHALL BE AN INTEGRATED, SOLID

STATE DIGITAL MICRO~PROCESSOR MODULATING DEVICE, COMPLETE WITH SEQUENCE INDICATION, FAULT RESET, MODE
SELECTION, AND CONFIGURABLE PARAMETER SETTINGS, {T SHALL BE MOUNTED AT THE FRONT OF THE BOWLER PANEL
FOR EASY ACCESS AND VIEWING. THE CONIROLLER COMBINES FLAME SUPERVISION, BURNER SEQUENCING, MODULATING
CONTROL, AND OPERATING LIMIT CONTROL.

. CONTROLLER SHALL PROVIDE FOR BOTH FLAME SAFECUARD AND BOILER CONTROL AND SHALL PERFORM THE

FOLLOWING FUNCTIONS:

iR BURNER SEQUENCING WITH SAFE START CHECK, PRE-PURGE, CLECTRONIC DIRECT SPARK (GNITION, AND

POST PURGE. FLAME ROD TO PROVE COMBUSTION,
2. FLAME SUPERVISION. THE CONTRCL SHALL PROVIDE PRE-PURGE AND POST— PURGE AND SHALL MAINTAIN A

RUNNING HISTORY OF OPLRATING HOURS, NUMBER OF CYCLES, AND THE MOST RECENT 15 FAULTS. THE CONTRCL
SHALL BE CONNECTED 7O A TOUCHSCREEN DISPLAY INTERFACE THAT Witl RETRIEVE THIS INFORMATION.

SAFETY SHUTDOWN WITH DISPLAY OF ERROR.

. MODULATING CONTROL OF THE VARIBLE SPEED FAM FOR FUEL/AIR INPUT RELATVE TO L0AD
REQUIREMENTS,

GAS PRESSURE SUPERVISION, HIGH AND LOW.
COMBUSTION AR PROVING SUPERVISION.
HIGH AR PRESSURE {BACK DRAFT TOC HIGH) SUPERVISION.

THE ACTIVE STEAM PRESSURE AND SET-POINT PRESSURE SHALL BE DISPLAYED AT ALL TIMES. QUTPUT
SHALL BE MODULATING PID SET POINT CONTRCL VA ANALQG SIGNAL.

CONIROLLER SHALL BE CAPABLE OF MODBUS COMMUNICATION TO INTERFACE WITH PC OR BUILDING ENERGY
MANAGEMENY SYSTEM.
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. ALL PARAMETER WNPUT CONTROL SET-POINTS SHALL BL FACTORY PRE-CONFIGURED WITH JOBSHTE CONDITIONS

FROGRAMMED AT THE TIME OF INITIAL OPERATION.

D. DEMAND SWITCH.
. PROVIDE TERMINALS FOR CONTROL INTERFACE WIRING, CUSTOMER CONNECTIONS, AND CONNECTIONS FOR INCOMING

POWER.

. INSTALL SOLID STATE CIRCUIT BOARDS FOR WATER LEVEL CONTROLS.
G. SELECTABLE OPTIONS: ALARM LIGHT PACKAGE TO PROVIDE INDICATION OF LOW WATER, FLAME FAHLURE, LOAD DEMAND,

FUEL VALVE ON, INCLUDING A HORN WITH SILENCING FOR ALARM CONDITIONS,

50  PERFCRMANCE
THE PROPOSED BOILER SHALL PROVIDE THE FOLLOWING OPERATING PERFORMANCE TARGETS FOR
NATURAL GAS:

. EFFICIENCY — FUEL TO STEAM EFFICIENCY SHALL BE GUARANTEED AT 85% FOR

15§  STEAM. FOR 1504 STEAM OPERATING AT 125§ THE GUARANTEED FUEL T0O STEAM
EFFICIENCY SHALL BE 83% AND 85% WiTH OPTIONAL FLUE GAS ECONOMIZER. EFFICIENCY RATING
SHALL ACCOUNT FOR RADIATION AND CONVECTION LOSSES. :

. EMISSIONS — NOX EMISSIONS SHALL BE LESS THAN 20 PPM CORRECTED TO

3% 02 AND LESS THAN 10 PPM CO QVER THE CPERATING RANGE OF THE BURNECR TURNDGWN.
IF EMISSIONS {XCEED THIS LEVEL, THE BOILER MANUFACTURER SHALL CORRECT AT THER
EXPENSE UNTL THIS LEVEL 15 ACHIZVED ON A REPLATABLE BASIS.

. NOISE — SOUND SHALL NOT EXCEED 70 DBA AT HIGH FIRE WHEN MEASURED 3 FEET IN FRONT OF THE BURNER,
. RADIATION LOSSES SHALL BE LESS THAM 0.5% OF THE RATED INPUT AT MAXIMUM FIRING.
. STEAM QUAUTY SHALL BE 99.5% AT MAXIMUM FIRING REGARDLESS OF OPERATING PRESSURE.

6.0  WARRANTY
THE PACKAGE BOIER SHALL BE WARRANTED FOR A PERIOD OF ONL YEAR FROM DATE OF SIART-UP OR
18 MONTHS FROM SHIPMENT WHICHEVER SHALL OCCUR FIRST.

7.0 GPTIONAL ECONOMIZER PACKAGE
FOR APPLICATION WITH 1504 DESIGN MODEL CFH, AN ECONOMIZER PACKAGE SHALL BE

FACTORY IMSTALLED AMD PIPED TO INCREASE OPERATING EFFICIENCY TO 85%.  THE FACTORY INSTALLED
PACKAGE SHALL INCLUDE AN ECONCMIZER CCHL LOCATED IN THE REAR OF THE BORER, INTEGRAL TO THE
STACK OUTLET WITH INTECRAL MAKE-UP WATER SUPPLY AND OUTLET PIPING. A VERTICAL STAINLESS STEEL
FEEDWATER TANK COMPLETE WITH A CONTINUCUS RUNNING PUMP SHALL BE PROVIDED WITH RITEGRAL PIPING.
THIS PIPING SHALL INCLUDE THE FEEDWATER MAKE-UP STOP VALVE, CHECK VALVE, AND ON/OFF ELECTRIC
MAKE UP VALVE. THE MAKE-UP VALVE SHALL BE FACTORY WIRED YO THE ON/OFF PUMP CONTROL.
FEEOWATER PIPING SHALL INCLUDE BY-PASS PIPING SO THAT WATER CIRCULATES THROUGH THE ECONOMIZER
AT AL TIMES,
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SECTION 230500
BOILER FEEDWATER SYSTEM

GENERAL
A

FURMISH AND INSTALL ACCORDING TC DRAWINGS AND MANUFACTURER'S. INSTRUCTIONS THE QUANTITY
OF CES-PRM-D . PREHEAT BOILER FEED UNITS AS SHOWN ON THE DRAWNGS., EACH UNIT SHALL

. CONSIST OF (1) STEEL RECENER WITH A QUANTHY OF ______ BOILER FEED PUMPS, (1) DIRECT

INJECTION STEAM HEATING ASSEMBLY, ELECTRICAL CONTROLS AND ACCESSORIES.

THE BOWER FEED RECEWER SHALL BE OF WELDED STEEL CONSTRUCTION, ELEVATED 7O MEET THE
NPSH REQUIREMENTS OF THE BOILER FEED PUMPS, HORIZONTAL WITH FLAT HEADS, SUPPORTED BY

A STRUCTURAL STEEL FRAME AND HAVE A CAPACITY AS SHOWN ON THE DRAWINGS. RECEIVER

MATERIAL AND THICKNMESS -SHALL BE AS SHOWN ON THE DRAWINGS: THE BOILER FEED RECEWER
SHALL BE EQUIPPED WITH THE FOLLOWING: (1) WATER LEVEL GAUGE, (1) DIAL THERMOMETER, (%)
MAKE-UP WATER ASSEMBLY CONSISTING OF A 2-POLE EXTERNALLY ADJUSTABLE FLOAT SWITCH AND
ELECTRIC SOLENOID VALVE, {1} LOW WATER CUT~OFf FLOAT SWITCH, {1) ISOLATION VALVE BETWEEN
RECEVER AND PUMP PLUS A VALVE IN FACH BLEED LINE INSTALLED FGR MAINTENANCE, AND (1)
MACNESIUM ANODE. A SUCTION SOLATION VALVE SHALL BE INSTALLED IN THE SUCTION. PIPING
BETWEEN THE RECEWER AND PUMP TO PERMIT SERVICING THE -PUMPS WITHOUT DRAINING THE

" RECEIVER,

AlL CONTROLS SWITCHES AND VALVES TO HAVE A NEMA RATING,

A CAST IRON BASKET INLET STRAINER WITH VERTICAL SELF-CLEANING BRONZE SCREEN SHALL BE
PROVIDED FOR THE RECEIVER INLET.

A DIRECT INJECTION STEAM HEATING ASSEMBLY SHALL BE INSTALLED IN THE RECENER. THE HEATING
ASSEMBLY SHALL CONSIST OF A DOUBLE FLANGE MOUNTED INJECTION PIPE, STEAM CONTROL VALVE,
TEMPERATURE REGULATION (PRESSURE REGULATOR FOR SYSTEMS QVER 15 PSIG STEAM PRESSURE),
WYE STRAINER AND PRESSURE GAUGE. THE HEATING ASSEMBLY SHALL BE SIZED FOR THE CAPACITIES
AS SHOWN ON THE DRAWINGS.

THE MAKE-UP WATER ASSEMBLY SHALL BE SIZED TO EQUAL THE CAPACITY OF ONE OF THE BOWLER
FEED PUMPS, THE  SOLENGID VALVE SHALL BE PACKLESS, PISTON PUOT-CPERATED WITH A
CUSHIONED CLOSING AND HAVE AN EPOXY--RESIN MOLDED WATERPROOF COHL. THE VALVE SHALL BE
EQUIPPED WITH A WYE STRAINER, AND A 3-VALVE MANUAL BYPASS. :

THE BOILER FEED PUMPS SHALL BE FLANGE MOUNTED ON THE RECEWER SUCTION PIPING, THE PUMP
SHALL BE CLOSE COUPLED VERTICAL DESIGN, AND SHALL HAVE A CAST BRONZE IMPELLER THAT IS
BRONZE FHTED 30 THE CAST IRON PUMP HOUSING WITH A RENEWABLE BRONZE WEARING RING. THE
MECHANICAL SEAL SEALL BE RATED FOR 230°F SERVICE. THE ENTIRE PUMP ASSEMBLY SHALL BE
PERMANENTLY ALIGNED AND DYNMAMICALLY BALANCED TO DELIVER (IS FULL RATED CAPACHTY. THE
PUMP SHALL BE DRIVEN BY AN INDUSTRY STANDARD MOTOR AVAILABLE "OFF THE SHELF." THE MOTOR
SHALL HAVE A NEMA STANDARD SHAFT. THE HORSEPOWER AND ELECTRICAL CHARACTERISTICS SHALL
BE AS SHOWN ON THE DRAWINGS.
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