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DESCRIPTION OF CAPITOLINE TRANS-A-PLATE@ 
STANDARD DETAIL DRAWING TRANSp·ARENCY SYSTEM 

TOGETHER WITH THE DEVELOPMENT Of THE STANDARD DETAIL DRAWING 
PUTES CONTAINED IN THIS MANUAL, HAS lEEN THE DEVELOPMENT Of PRINTING 
THE SAME DRAWINGS OM PRESSURE.SENSiTIVE AOMESIVE lACKED DRAfTING SuR· 
fACE TRANSPARENCY MATERIALS. 

DEVELOPED AND AVAlUlLE UNDER THE TRADE MARK NAME Of CAPITOLINE 
TRAN5-A-I'UTES, THESE STANDARD DETAIL DRAWINGS CAN IE APPLIED OUICKLY 
AND DIREClL Y OM ALL DRAfTING MATERIALS PRODUCING A PERMANENT ORIGINAL 
THAT WILL RESULT IN EXCELLENt'"HIGil QUALiTY REPRODUCTIOtIS. ADDITIOtIS 
MAY IE MADE EQUALLY WELL WITH PENCIL OR INK OM THE fINE DRAfTING SURfACE. 
DELETIONS CAN IE QUICKLY MADE WITH AN ELECTRIC ERASER OR REGUUR RUIY 
E.WER WlllOUT DAMAGE TO THE DRAfTING SURfACE. 

TIIESE ECONOMICAL, luun.fULL Y DEl AILED CAPITOLINE TRAN5-A·PU TES 
ARE AVAlLAILE IN THE SAME SIZE AS 11IE DlAWlMGPUTES APPURING IN THIS 
lOOK (10" lII5") AND MAY IE ORDERED BY PUTE NUMIER IN ANY QUANTITY 
DESIRED. 

If YOUR LOCAL ILUEI'RlNTER 01 IMGlNEERING DRAfnNG SUPPLY DEALER 
CANNOT fU.USH THE TRAMs-.... UTES YOU NEED THEY MAY IE OIDERED DIRECT 
fROM TECHNICAL STAMDAlD5 PUILICATIONS,INC., Z62I WlLSOM ILVD., ARLINGTON, 
VIRGINIA 22210, 1'.0. lOll 2'"- YOUR ORDEU WILL IE '..,TLY PIDCESSED AND 
SENT TO YOU BY RETUIN MAIL. 

• 
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APPLICATION OF 
THE CAPITOLINE TRANS-A-PLATE TRANSPARENCIES 

TIle pntUure-sensitive transpllrencies may be very easily and quickly applied to your 

project tracings. Drawings with properly affixed transparencies may be printed repeatedly and 

handled as frequently a. any functional type drawing with no adverse effect. The following 

procedure should be used in the application of the transparency to the project drawings: 

STEP 3 SciUOf off the book nome, .... nUMber. Dftd poeII tWMber Of ony ................. to ........ 

jv 
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USE Of THE TIANSPARENCY DUliNG 
PRELIMINARY DESIGN STAGES: 

USE Of THE I1_PAIENCY DUlING 
THE WOIIMG DIAWMC STAGES: 

IEfERENCE SYSTEM: 

USE AS A TRAINMG AID: 

USE AS A METHOD fOI 
STANDAIOII_ DESIGN: 

USE If THE .TALLING COMTIACJQB: 

OTHER USES 

If AMY CHANGE OR DELETION IS, IN THE JUDGMENT Of THE DESIGNER, NECESSAIY,IT IS QUITE EASY TO IEMOVE AMY LINE 01 LETTEI flOM THE 
I1AMSPAIEMCY IY THE USE OF AN ELECTRIC ERASING MACHINE. ADDITIONS MAY IE EQUALLY AS EASILY MADE WITH THE USE Of A DRAfTMG 
PENCIL WiTH "H" LEAD. THE TRANSI'ARENCY, YDU WILL fiND, TAKES I'ENCIL AS WELL AS THE PROJECT TRACMGoI'APEI. 

IT HAS IEEN fOUND THAT THE TRANSPARENCIES MAY IE USED DURING PRELIMINARY DESIGN STAGES IN THE fOLLOWING MANNER: IIIEN THE 
ARCHITECT 01 ENGINEER REQUIRES DESIGN INfORMATION REGARDING THE WEIGNT CHARACTERISTICS, PHYSICAL SIZE, ETC. Of MECHANICAL 
COMPONENTS, IT IS QUITE EASY TO MAKE A PRINT OF THE TRANSPARENCY, MARK THESE CHARACTERISTICS ON THE I'IINT AMD SEND IT TO THE 
ARCHITECT 01 SrRUCTURAL ENGINEER FOR HIS INfORMATION. INFORMATION USUALLY REQUIRED IY THE ELECTRICAL ENGINEEI, SUOI AS 
HOISEPOWER All) VOLTAGE AND CURRENT CHARACTEIISTICS, MAY ALSO IE MAlKED ON A PIMT AND SENT TO THE ELECTRICAL ENGINEER 
FOR HIS USE DURING THE DESIGN STAGES OF THE PROJECT. ' 

TH~ PROJECT DESIGNER WILL FIND THE DETAILS II THIS lOOK A WELCOME I'ICTORIAL AID M EXPLAINMG TO A DRAfTSMAN OR CLIENT EXACTLY 
IIIAT PIECE OF EQUIPMENT HE HAS IN MIND AND PRECISELY HOW HE INTENDS TO INSTALL IT. OfTEN A PICTURE OF THE COMPONENT WILL 
QUICKLY CLEAR UI' AMY LACK OF UNDERSTANDING WITHIN THE DESIGN TEAM AS TO THE EXACT MTENT,THElEBY SAVIN' VALUAILE DESIGN 
nME AMD ALLOWING DEADLINES TO IE MET. THE DESIGNER CAN, FUITHER, IETTERI'RE·I'LAM THE WORKM' DRAWlNG$ AMD PMPOMT EX· 
ACTLY WHAT DETAILS ARE TO IE USED AND ON WHAT SHoEETS THEY ARE GOING TO IE I'UCED. 

ON SMALLER PROJECTS WHERE IT IS NOTDESIRED TO PRESENT DIAWlNG$IN GREAT DETAIL, THE U" OF THE IE FERENCE SYSTEM IS SUGGESTED. 
IN THE REFERENCE SYSTEM, THE DESIGNER CAN SHOW IN OUTLINE ON THE SMALL SCALE PLAMS THE ITEM OF MEOIAMICALo EQUIPMENT WITH A 
MOTE THAT STATES, FORO EXAMPLE - ,loTHE PUMP SHALL IE INSTALLED IN ACCORDAMCE WITH THE HEATMG, VENnUTION AND All CONDITION· 
ING MANUAL, PUTE Mo. 62". THE USE OF THE REFERENCE SYSTEM IS NOT IECOMMENDED ON URGE PROJECTS, SINCE IT IS FELT THAT IT IS 
FAR lETTER TO HAVE THE DETAILS ON DI~WINGS WITH THE REST OF THE PIOJECT I'LAMS SO THAT ALL DETAILS WILL IE M ONE DOCUMENT. 

WITH THE GROWTH OF THE CONSTRUCTION INDUSTRY AS A WHOLE, AND THE AROIITECT·ENGINEEI DESIGN 'ROfESSION SI'EClflCALLY, HAS COME 
A SHOITAGEOF QUALIFIED DESIGNERS. THE RESULT IIolS lEEN A NECESSITY TO TIAM NEW DESIGNERS AS QUICKLY AS POSSIILE. THE I00I''
THE TIAMSI'ARENCIES OFFER AN EXCELLENT TRAINING IISTRUMENT fOI YDUNG NEW DESIGNERS MOT THOROUGNLY ACQUAINTED WITH THE V .. I
OUS COMPONENTS. THE DESIGN MOTES ACCOMPANYING tHE DETAILS OFFER A CHICIt LIST fOllNFORMATION REQUIIED ON THE SOIEDULES ... 
DIAWlNGS AMD A CONCISE METHOD OF DESIGN. SCHOOLS AMD VOCATIONAL CLASSES WILL FMD THE 1001 AIIO DETAILS All EXCELLENT IEfEI· 
ENCE TEXT M ATTEMI'TING TO TEAOI THE DESIGN MAKE-PI', AND USE OF THE VARIOUS I'AITS THAT GO TO MAKE UP A COMPLETE SYSTEM. 

LARGER FIlMS WITH A UI'E STAfF OF DESIGNERS WILL FMD THE lOOK All) THE TRAMSPAIENCIES All EXCELLENT.MINIS OF STAMDAIDIZATIOM. 
I'RIMCIPALS IN THE filM CAlI, IY GIVIIG EAOI DESIGNER A lOOK AND INSTRUCTIONS TO FOLLOW THE DETAIL\, ACHIEVE A fOIM Of ST ...... 
IZATION 1M THE DRAWiNGS THE flliM ISSUES. GOVERNMENT, MDUSTIY, SCHOOL BOAIDS, MSTITUTIDIU. nco ABOUT TO EMIAIION A UI. 
SCALE CONSTRUCTION I'JIOGIAM M IIIICH NUMEROUS AICHITECT-ENGlNEER FIlMS ARE TO IE USED, CAM. If ISSUM' TIIESE DETAILS, ACIIIIYE A 
GOOD MEASUIE Of STANDARDIZATION THRIIJGIIOUT THE COUISE Of THE CONSTIUCTION PIOGIAM.; 

IIIElE ADEQUATE DETAILS Of THE COMPONENTS HAVE MOT IE EN GIVEN TO THE INSTALLM' CONTRACTOI, THE COMTIAClOI IIL'- f. TIIISE 
DETAILS WILL ENAiLE HIM TO PROVIDE HIS JOI SUPElMTENDENl A DETALm DRAWM' Of THE METHOD Of MSTALUTIOM Of EQUIPIIBIT,IITII
OUT THE NECESSITY Of SPENDING HOUIS SlETOIIN' OUT THE MSTALLATION DETAILS. THE COMTIACTOIIILL ALSO ,. TllAT TIll HTAILS 
AlE QUill USEfUL WIlEN MAIING A DETAILED COST ESTIMATE Of A I'ROJECT THAT DOES NOT HAVE ADEQUATI DlTAlLl.lIDIIY ...... 
HIM WITH A VISUAL cHla ~ THIMAIIY Ill .. IEQUlIED f. COMPLETE .. STALUT .... 

I' 
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DESIGNERS' CHECK LIST 

TIlE FOLLO.iii ;:; ~ : ST OF THIRTY·FIVE ITEMS SHOULD IE THOROUGHLY CHEClED IY THE DESIGHER AT 
TIlE COMPLETION OF EACH PROJECT. THE LIST SHOULD IE INITIALLED ITEM IY ITEM AND THEN FILED 
IN THE PROJECT FILE. 

I. CHECK TO ASCERTAIN THAT EVERY MECHANICAL COMPONENT ON THE PROJECT HAS IEEN DETAILED 
ON THE DRAWINGS. 

2. CHECK EVERY DETAIL TO SEE IF THE SCHEDULE THEREON HAS IE EN COMPLETED AND 15 ACCURATE . 

• '. CHECK EACH ROOM 1M THE IUILOING TO IE SURE THAT IT HAS IEEN ADEQUATELY HEATED. COOLED. 
AND .V£HTILA TED. 

4. CHECK TO IE SURE THAT ADEQUATE SPACE HASIEEN PROVIDED TO PULL THE TUIES FOR IOILERS. 
CHILLERS. CONVERTORS. OR HOT WATER GENERA TORS. 

5. CHECK TO SEE IF VIIRATION ELIMINATORS HAVE IEEN PROPERLY INDICATED FOR EACH PIECE OF 
ROTATING EQUIPMENT. 

6. CHECK TO SEE IF ADEQUATE SPACE HAS IEEN PROVIDED TO SERVICE AU. EOUII'MENT. 

7. CHECK TO SEE IF ANY LADDERS OR CATWALKS ARE REQUIRED FOR EACH PIECE OF MAJOR EQUII'MEMT 

•• CHECK ALL DUCT RUNS TO IE SURE THAT THE DUCT SHOWN WILL FIT INTO THE AVAILAILE SPACE AND 
DOES HOT INTERFERE WITH PIPES. LIGHTS. OR STRUCTURAL MEMIERS. 

9. CHECK ALL PIPE RUNS TO IE .sURE THAT THE PIPE WILL FIT INTO THE AVAILAILE SPACE AIID DOES 
MOT INTERFERE .ITH DUCTS. LIGHTS. OR STRUC;:TURAL MEMIERS. 

10. CHECK TO SEE IF ADEQUATE COMIUSTION AIR OPENINGS HAVE IEEN PROVIDED FOR THE IDILER ROOM 
AND INCINERATOR ROOM. 

11. CHECK THE FLUE SIZE AND HEIGHT TO SEE IF ADEQUATE DRAFT HAS IEEN PROVIDED. 

12. CHECK THE IOILER PRESSURE RATING TD SEE IF IT IS ADEQUATE FOR THE STATIC HEIGHT DF THE 
IUILDING. 

13. CHECK THE EXPANSION TANK CALCULATION TO IE CERTAIN IT IS LARGE EMOUGH AND IS PROPERLY 
LOCATED 1M REUTIOM TO THE PUMP. 

U . CHECK THE PIPING SYSTEM TO SEE IF ADEQUATE EXPANSION LOOPS AND ANCHORS HAVE IEEN PROVIDED 
AND DETAILED. 

,~ CHECK RUMOUTS TO ROOM TERMINAL UNITS TO SEE IF PIPES CAN SLEEVE SPANDREL IEAMS OR OTHER 
OIS TRUCTIOMS. 

16. CHECK PROJECT I'LAMS TO SEE IF TN E LOCATION OF ALL DUCTS AND PIPES HAS IEEN INDICATED. 

17. CHECK TitE PROJECT OOOR SCHEDULE TO SEE iF ALL DOORS REQUIRING VENTILATION OPENINGS HAVE 
ilUN ADEQUATELY UNDERCUT OR LDUVERED. 

II. CHECK TO SEE THAT THERE ARE MO EXHAUST FANS OR RETURM AIR OPENINGS IN A ROOM WHERE COM. 
IUSTION IS OCCURING. 

19. CHECK TO SEE THAT THE CONTROL AIR COMPRESSOR IS SHOWH ON ALL PNEUMATIC CONTROL PROJECTS. 

20. CHECK TO SEE THAT ALL MOTORS AND MOTOR STARTERS ARE SHOWN IN THE MOTOR AND MOTOR CON. 
TROL SCHEDULE • 

21. CHECK TO SEE THAT ALL UNDERFLOOR I'II'IMG HAS WELDED JOINTS AND IS SPECIFIED TO IE TESTED 
TO ISO PSIG. 

22. CHECK TO SEE IF TE"'I'ERATURE CONTROL DIAGRAMS HAVE IEEN SHOWN FOR ALL EQUIPMENT REQUIRING 
AUTOMATIC COMTROL. 

23. CHECK ALL CEILINGS TO BE SURE THAT AIR DUTLETS 00 NOT IMTERFERE WITH LIGHTS. 

24. CHECK TO SEE IF THE CONTROL POINTS FOR ALL FANS HAVE IEEN INDICATED ON THE ELECTRICAL 
DRAWINGS AMD IF THESE CONTROL POINTS ARE SATISFACTORY FOR THE OPERATION OF THE SYSTEM. 

25. CHECK TO SEE IF SUFFICIENT VALVES HAVE IEEN PLACED IN THE SYSTEM TO ALLOW ISOLATION OF 
RISERS AND "'AINS FOR SERVICE AND DRAIN DOWN • 

26. CHECK HEAD ROOM AVAILABLE FOR ALL CEILING HUNG UNITS SUCH AS UNIT HEATERS. 

27. CHECK TO BE SURE THAT ALL AIR FLOWS SHOWN ULANCE. CHECK ROOM BY ROOM ULANCE AND 
CHECK ROOM TOTALS AGAINST FLOW SHOWN FOR AIR HANDLING UNITS AND !'ANS. 

21. CHECK TO SEE IF FIRE DAMPERS HAVE IE EN SHOWN IN ACCORDANCE WITH THE LOCAL CODES AND 
ORDINANCES. 

29. CHECK ACOUSTICAL REQUIREMENTS OF THE PROJECT TO SEE IF ALL REQUIRED DUCT LIMING AND 
SOUND TRAPS ... VE IEEN PROVIDED TO GIVE TIlE REQUIRED ATTENUATION OF MO;~ E. 

30. CHECK TO SEE THAT ALL PIPES ARE CONTINUED TO I'OINT OF CONNECTION. 

31. CHECK TO SEE IF ALL MOTC,RS AND OTHER ELECTiUCAL INFORMATION HAS IEEN GIVEN TO THE 
ELECTRICAL DESIGHER. 

32. CHECK TO SEE IF FI~EZE PROTECTION HAS IEEM PROVIDED FOR WATER PIPES AND COOLIMG TOWER 
SUMP WHERE REQUIRED. 

33. CHECK THE SPECIFICATIONS FOR COMPLETENESS AND ACCURACY. 
• • 34. CHECK THE PROJECT DRAWINGS TO SEE THAT ALL ROOM NAMES AND NUMIERS AND COLUMN NUMIERS 

HAVE BEEN PROPERLY INCLUDED. 

35. CHECK THE PROJECT DRAWINGS FOR COMPLETION OF THE JOI "AME. TITLE ILOCKS AND I'ROFESSIOMAL 
STAMPS. 
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HEATING VENTILATING AND AIR CONDITIONING SYMBOLS 

SYM80L 

-CI--
--CII--
--..-0----L~I-
_fOI_ 

--'0"--
-FO_ 
-FOV--
---11---

o 
• 

MEANING A 88REVIATION 

LOW ~1I1"UIII ITIAM ~I~E ---------------- L.PI 
MIOIUM ~IIE"UIIE 'TEAM ~I~E-------------- II •• 
HIIH ~1I1"UIIE ITEAM ~I~E----- ....... --------- H.PI. 
lOW ~IIEIIUIIE COIIOIIIIATE IIETUIIII ~I~E --------- L.1!1t 
MIOIUM ~lIn'UIII COIIOIIISATI IIITUIIII ~I~I -----:......-- IlPlt 
HItH ~IIEI'UIIE COIIOEIISATE ~I~E----------·-- H.PIt 
HIATIII' WATIII 'U~~LY ~I~E------------- HW .. 
HEATIII. WATIII "ITUIIII ' ~I~I ------------ - H.WII 
CHILLIO WATIII 'U~PLY ~I~I------------- ClilS. 
CHILLED WATIII IIITUIIII ~I~I------------- C..II. 
COM"NIO HIATINI 011 CHILLED WATIII IUP~LY ~I~I------ HC.S. 
COM.'NIO HIATINI 011 CHILLED WATIII IIITUIIII ~I~I- --- -- H.C.II. 
CONOINSIII WATIII IU~~LY ~I~I- ----- - - ----- C.S. 
CDNOINSIII WATIII IIITUIIII ~I~I---'----------- elt 
OIlAIN ~I~E FIIOM COOLIIII COIL ------------ D. 
IIATUIIAL IAI ~I~E-------------------- G 
LPI IAI PIPI----------------------L.PG 
FUlL OIL IU~PLY PI~I------------------ F050 
FUlL OIL IIETUIIII PlPE----------------- fall. 
FUlL DIL IAIE PIPE IN CONDUIT---- - - -- - --- fOG. 
FUI. L DIL VIIIT PIPI---- ------- -- - --- F.ov. 
IIEFIIIIEIIAIIT PIPIIII-- -- ------- -- -- --
PI~I 11111111--- - - ---- -- -- - -- -- - --
PIPE TUIIIIINI OOWII---------------

AlII INTO RIIiSTIR 

AlII DUT OF IIE .. ITIII 

AI" FLOW THIIU UNOEIICUT OR LOUVERED DODR 
SEI ARCHITECTURAL DRAWIN8S FOil SIZE 

200 C."M. FAil CDIL UIIIT 

UIIIT VENTILATOII 

VENTILATION RISER 

CHILLED .ATEII IIIIEII 

HI8H SIDI .ALL 1118I5TEII--------------- H.S'tV.II. 
LOW SIDE WALL 1118I1TEII---------.------- L.SWR 
CIILIN8 IIEIISTEII------------------ C.R. 
SPLITTEII OAMPIII--- - -- ------ --.---- S.D. 
THOUSAND ITU PIli HOUIl--------------. . --- III.B.H. 
POWIII IIODF VENTILATDII- -- -- ------- -- ----- - P.R.V. IIOUND-___________________ ~ ____ ~ 

FIRE DAIIIPEII--------------- ---- - ---- FD. 

H EAT I N G. V E N TIL. A T ION. AND AIR CONDITIONING 

SYM80 L 

• 

DESIGN 

MEANING A88REVI ATiON 

UNIDN ---------------------- UN. 
IIIDUCIII--------------------- 1110. 
ITIIAIIIIR-------___ --..; _________ IT. 

lATE VALVI ------------------- 0" 
ILOII VALVI------- -----------
VALVI DN 1111111------ -------------

. CHECK VALVI------------------- CII 
PIIIIIUIII IIIDUCIIII VALVI ------------- Pltll 
~IIISIUIII IIELI EF VALVI-------------- ltv. 
THIIIMDITATIC TIIAP---------------- tT 
FLDAT AND THEIIMDITATIC TIIA~------------ 'IT 
IUCKET TIIAP------------"--------- I.T 
THIWMOITAT----- - - __ "-__ ------- t 
IQUAIIE HEAD IALAIICIII. COCK--------------
THEIIIIIOIIIETIR--- ----___ -------- ---

PIIISSURI GAIE------------------

PITCH PIPE ODWN IN DIRICTIDII OF AIIIIOW----------
ANCHDII----~-_______________ _ 

3 WAY CDIITIIDL VALVI------- -------~ 

SUPPLY AIR DUCT SECTIDII 

IIETUIIII 011 E.HIoUST AlII DUCT IICTIOII 

DUTDDOR AIR DUCT SECTIDII 

FIN TUllE RAOIATIDN 

RECESSED CONVECTOR 

HOT WATEII IIISEIi 

DUTDOOR AlII RISIII 

OUTDOOR AIR----' - ________________ O.A. 

RETURN AIR----------------- itA. 
SUPPLY 14111------------------ 5.14. 
CUBIC FEET PEII IIIINUTE--------------- C.~1l 

CEILING DIFFUSER------------ ----- C.D. 
GALLDN PEII IIIINUTE------------ ------ 8.PIII. 
TURNING VAIIES-------------------- IV. 
FUSIBLE LINK -------------------- F.L. 
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DESIGNING THE INSTALLATION OF THE 
GAS-FIRED, CAST-IRON, HOT WATER BOILER 

1. DETERMINE THE REQUIRED RATINGS OF THE BOILER BY COMPUTING THE HEAT LOADS AC
CORDING TO THE USUAL METHODS AS OUTLINED IN THE ASHRAE GUIDE AND DATA BOOK. 
NORMALLY, THE RATINGS ARE DEFINED BY THE THREE FOLLOWING VAlUES: 

A. NET IBR RATING IN BTU/ HR. 

B. AGA OUTPUT RATING IN BTUIHR. 

C. AGA INPUT RATING IN BTU/ HR. 

IT SHOULD BE .NOTED THAT THE NET IBR RATING INCLUDES A STANDARD ALLOWANCE FOR 
PIPING LOSS AND PICK-UP AND IS APPROXIMATELY 33 PERCENT HIGHER THAN THE AGA 
OUTPUT RATING OF THE BOILER. 

2. BOILER SELECTION - THE BOILER SELECTED SHOULD HAVE A NET IBR RATING EQUAL TO 
THE COMPUTED BLOCK HFAT LOAD FOR THE BUILDING. WHERE TWO BOILERS ARE TO BE 
USED, EACH BOILER SHOULD HAVE A NET IBR RATING EQUAl TO 66-2/ 3 PERCENT OF THE 
COMPUTED BLOCK HEAT LOAD. CAREFUL CONSIDERATION SHOULD BE GIVEN TO FUTURE 
ADDITIONS TO THE BUILDING WHEN COMPUTING THE BLOCK HEAT LOAD FOR THE BUILDING. 

3. DETERMINE THE GAS FIRING RATE-

A. CAlCULATE THE REQUIRED INPUT IN BTU/ HR BY DIVIDING THE AGA OUTPUT BY .15 
(EFFICIENCY). 

B. CALCULATE THE REQUIRED AMOUNT OF GAS TO BE BURNED BY DIVIDING THE INPUT IN 
BTUIHR BY THE HEATING VALUE OF THE GAS IN BTU/ CUBIC FOOT. 

THE HEATING ULUE FOR GAS CAN BE ASCERTAINED F·ROIoI THE LOCAL GAS COMPANY; IF 
NOT AVAILABLE, USE 1,000 BTU/ CUBIC FOOT FOR NATURAL GAS. 

4. ANNUAL FUEL CONSUMPTION - THE ANNUAL FUEL CONSUMPTION MAY BE ESTIMATED BY THE 
FOLLOWING FORMULA: 

ANNUAL GAS CONSUMPTION IN THERMS (\00 000 BTU) e TOTAl HEAT LOSS (BTUIHR) x ANNUAL DEG. DAYS 
, DESIGN TEMPERATURE DIFFERENCE x 3500 

5. CALCULATE THE AMOUNT OF COMBUSTION AIR REQUIRED - THE FOLLOWING FORMULA AL
LOWS FOR 30 PERCENT EXCESS AIR AT 70 DEGREES F. 

CFM = 0.265 x CUBIC FEET PER HOUR 

NOTE : THIS IS THE AMOUNT OF AIR REQUIRED FOR COMBUSTION AND IS NOT THE AMOUNT OF 
THE FLUE GASES. 

6. CALCULATE THE AMOUNT OF FREE AREA REQUIRED IN THE COMBUSTION AIR LOUVERS - THE 
FOITOii!fcroliMUU AllOWS FOR 30 PERCENT EXCESS AIR ABOVE THAT REQUIRED UNDER 
NO. 5 ABOVE AND IS THE AMOUNT REQUIRED FOR COMBUSTION AND FOR THE VENTILATlOM 
OF THE BOILER ROOM. 

CFM x 1.3 + 250 FEET PER MINUTE E FREE AREA OF COMBUSTION AIR l.OUVERS 

IT SHOULD BE NOTED THAT MOST LOUVERS HAVE ONLY ABOUT 50 PERCENT FREE AREA AND 
THIS SHOULD BE TAKEN INTO ACCOUNT WHEN SIZING THE LOUVER. DOUBLING THE AMOUNT 
GIVEN BY THE ABOVE FORMULA IS USUALLY ADEQUATE FOR THE GROSS SIZE OF THE COM
BUSTION AIR LOUVER. CAUTION - DO NOT USE INSECT SCREEN ON THE LOUVER; USE 1/ 2-
INCH MESH BIRD SCREEN-.--

1. DETERMINE THE REQUIRED STACK SIZE AND HEIGHT - CONSUL T THE MANUFACTURER'S 
CATALOG FOR THIS DATA. BE CAREFUL NOT TO COMBINE THE BOILER STACK WITH AN IN
CINERATOR STACK. 

8. WATER TRIM - THE BOIL ER SHOULD BE EQUIPPED WITH THE FOLLOWING MINIMUM WATER 
TRIM: 

A. HIGH LIMIT AqUASHT TO SHUT OFF THE GAS BURNER IF THE BOILER WATER TEM
PERATURE REACHES A PREDETERMINED HIGH LIMIT SETTING. 

B. OPERATING AQUASTAT TO START AND STOP THE GAS BURNER TO MAINTAIN A PRE
DETERMINED SETTING. IT SHOULD BE NOTED HERE THAT THE USE OF LOW (BELOW 
110° F) OPERATING TEMPERATURES IS NOT ADVISABLE BECAUSE CONDENSATION MAY 
OCCUR IN THE FIREBOX. IF OUTDOOR RESET OR LOWER LEAVING TEMPERATURES ARE 
REQUIRED, THEN THIS SHOULD BE ACCOMPLISHED BY THE USE OF A MODULATING 
THREE PORT VALVE IN THE PIPING. 

c. WATER PRESSURE RELIEF VALVES OF THE NUMBER AND CAPACITY AS REQUIRED BY 
THE A$ME CODE. 

D. COMBINATION AL TlTUDE GAGE AND THERMOMETER SHOULD BE PROVIDED ON THE 
BOILER. 

9. WATER VALVES - BOILER STOP VAlVES ARE REQUIRED TO BE OF THE OS&Y RISING STEM 
TYPE AND MAKE-UP WATER FEED MUST BE CONNECTED ON THE BOILER SIDE OF ALL 
VALVES. 

10. GAS TRAIN - A GAS TRAIN WHICH MEETS THE FIA REQUIREMENTS IS CONSIDERED TO BE 
THE BEST SAFETY PROVISION. A MINIMUM OF THE GAS TRAIN SHOWN IN THE DETAIL SHOULD 
BE PROVIDED AND SHOULD CONSIST OF A DIAPHRAGM GAS VALVE WITH TRANSFORMER, GAS 
PRESSURE REGULATOR,MAIN SHUT-OFF VALVE, PILOT LINE COCK, AND 100% SHUT-OFF 
PiLOT SAFETY EQUIPMENT. 
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PLAN VIEW 

INSULATE BDILER CASINfI 

FRONT ELEVATION 

DIIAFT 

o.S.& l 'G~A~T~E-o~I~~~[=] VALVE~ 

HIGH LIMIT 
CDNTROL 

ellS MAIN SHUT·DFF VALVE 

HDIIIZDNTAL DIIAFT DIVEIITEII 

THERMDME TE R 
SEE FRDNT 
ELEV. FOR NDTE 

II-Hf.I..I.---PILDT LINE 

THERMDMETER 
SEE FRONT ELEV. 
FDR NDTE 

~~m~ WATER 

DIAPHRAGM 
GAS VALVE 

DIAPHRAGM 
GAS VALVE 

DRAIN 
VALVE 

PILDT LlNE--;;:d~~~~~;;4.~~~~~~;J;;ir~ 

I\\ .. _"IJ-__ -D.S.&V. GATE VALVE RIGHT SIDE ELEVATION 

~i~rD:'El!:C~HALo'r ,~ i:8!F. 
& SHA'LL BE FILCFD WITH RED 
READING MERCUIIV. THE THER
.~gMElER, }HALL n DF THE 
ftictR~tYtN~EbK N~ ~~m 

' "E~"EO, FDR INSULATIDN. 
IDILER SIDE OUTLET 
AIR CONTRDL FITTING 
~~~~IZIIE DF BOILER 

SCHEDULE 
BOILER 

OF CAPACITIES FOR THE 
I .T.U PER A.G.A. flAS 

GAS 

UI-Dl""''1..-- DIAPHRAGM GAS VALVE NUMBER 
FUEL 

CUBIC FOOT INPUT "T.U./HII. 

:it~f ~fm 

INSTALLATION NOTES 

l- SET BDILER DEAD LEVEL BDTH OIIlECTIONS. 
2.- PIPE RELIEF VALVE DISCHARK FULL SIZE OF OUTLET OW:II 

OPEN DRAIN . DO NDT T",,£AD DISCHAIIK END OF PIPE. 

3.- ~:gC'l,E~IL~~~. , lQ SEE IF ADEQUATE CDIllllUSTION AlII 

4- ~I.I-Tl11S~il~=IN\LDD"IM~C:I~II~~lK~.suilE SYSTEII 
VALVES ARE DPEN CH[CK SIGHT ILASS OF __ 
TO. INSURE AlII CUlliiION IS AVAILA&LE . CN K SAFETV 
IIELIEF VALVES FOil' DPEIIATIDN BY PULLINI HANDLE. 

a- FOLLOW INSTRUCTIDNS OF MANUFACTUllEil TO STAIIT FlIIE. 

t. - i:8lm A,1o'RDWEX~~~tr.,EO ":=S :tl:J'. 11 ~1AN~, 
FIIOM DXIDATlDN WILL PIT TUBES. 

7. -l~i.JI~fEA I'~~~ ~E"!!l~Il1:~~"8!iNJo,.E~r'ON 
SECTlDNS UNTIL W .... ~II WMRiiATuRE REArilU 1tO"F. 

l~I:PE~'m':~~s S~~llErfN~:~~E T~ }\1:A~~~tER 
UNTIL SYSTEM TEMPERATURE EXCE , OS ,to oF. TO DRIVE 
DFF FREE DXYGEN. 

1- ~TE~IN'ttAV!HA"lf~ 1Bff.'111lo:Jh lItit.,ON"~'ts & 
SAFETY EQUIPMENT ARE W&ftK NG ¥. ns' .. C-iORll V. 

9. - CLEAN ENTI RE SVSTEM AS FDLLDWS-
A.-FILL SYSTEM & &LEO OFF ALII M.IIUALLY. 
B. - ADD DISSOLVED SODA ASH & CAUlT": SODA TO S 

:AW\AIIOUNT DF I LB. PEII lOOO Lis. DF SYSTEM 

C.-BRING SYSTEM UP TO 1900F. 
D - ALLDW SYSTEM TO. CIIICULATE FOil 5 MOlIIIS. 
E.- TURN DFF lAS & SLDWLY OIIAIII. 

f. - ~fE~1I ~WE: :~ 'b~~NgL:f'DVE LAME PUMI 
G.-REFILL SYSTEM • PLACE III DPEilAnDII. 

FIRED CAST IRON HOT WATER BOILER 
GAS NET I.B. II. 811011, OUTPUT · .. La. OUTPUT 
C.F.H. IIATI1I8 .. tIl/Hl! . "T.Il/HII. B.'tU IHI!. 

DETAILS . OF THE INSTALLATION OF THE GAS FIRED CAST IRON HOT WATER BOILER 
liD SCALE 
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DESIGNING THE INSTALLATION OF THE 
OIL-FIRED, CAST-IRON, HOT WATER BOILER 

1. fI'.,.1 'HI .EQUIRED !tIrU' OFr 'M IY CCIMI'U'''G 'HE HEA' LOADS .CCO.D .. ' 
T I USUAL MlTIIDDS AS unlilD THE I GUIDIAMD DAT. 1001. MORMALLY. THI 

OUTPUT IS DIF .. ED IT THE TWO FOLLO'MG VALUIS, 

•• NET II. RAT .. G 1M lTUt1I. 

I. GROSS II. OUTPUT .. lTUt1I. 

IT 5IIOULD IE MOTED TH.T THE Nn II. RA T .. G IMCWDl5 • n.NDA.D .LLOWANCE FDR PIP .. G 
~E~~D PlCI..,P.MO IS 'PPRO~TELY 33 PE.CENT HIGHER TH.N THI G.OSS OUTPUT OF THE 

OZ. IU. s~!Otc - TitE ICiLU 5ELECTED 5MOULD H.VE. NET II. RAT .. G EQU.L TO THE C .... 
TED i IlEAT LOAD FOR THE IUlLD •• 'HIRE lWO IOIU.5 ARE TO II unDo EACH IOIU. 

SllDULD H.VE • NET III .= IQU.L TO 16-2/.1 PERCINT OF TH I COMPUTED lLOCI HEAT LOAD 
CARIFUL COM5.RATICII D IE GIVIN TO FUTU.E ADDITIClM5 TO THI IULOMG 'HEN C .... 
PUT_ THE ILOCI HEAT LDAD FO. THE IUILDING. 

3. DETERMINE THE OIL FlRlie RATE - ' 

4. 

.. C.LCUUTI THI.EQUIRED .. PUT .. ITU .... IT DIVID. THI GROSS OUTPUTIY .75 (EFFICIENCY). 

I. CALCULATE THE .EQUI.lD AlllUNT OF OIL TO IIIIIIMED IT DlVaNG THIINPUT 1M ITVt1I. IT 
THI HEAT. VM. VI OF TIll OIL 1M lTUIGALLCIM. 

THE HEAT .. ' VALUI FDR MO. 2 OIL CAM lI.saRT ... ID F.OM TIll LOCAL FUlL OIL SUPPLIER; IF 
MOT .VAlUlLE. USII •• _ I"/GALLCIM FO. THI MO. 2 OIL. 

- THI DET.IL 5MOWS. GUM "'" P.ES5U.E 
.LW. n II FI.ED WITH MD. I O. NO.2 FUll 

5. "U'L CQMMPTIOI! - THE AMNUAL FUll COIISIIIIIPJICIM ... Y IIISTIMATED IY THI FOLLOW· 
Ii., 

CFM - 35 )( GPH OF OIL 

MOTE, THIS IS THE AMOUNT OF .1. IIQUI.ED FO. COMIUSTICII AMD IS NOT THE AWlUMT OF THE FLUE 
-- GASIS. ' 

7. if~lih'lf .'JI'WHftfHW·V tiel- fHOMIUSTIQII.1R LooVEIS .. THE FOLt~ L • • VE .T .EQUIRID UNDn MO. SAIOVE.ND 
IS THI AMOUNT REQUI.ID FOR COMIUSTICIM .ND FOR THE VEMTILATICII OF THI IOIU •• OOM. 

CFM)( 1.3 + Z5I FT. PI. MIN. - FREE ••• OF COMlUnDN .1. LOUVER5. 

IT IlGULD II NOTID THAT ..,n LOUVER5 H.VI ClMU' .IOUT 51 PERCINT FRIE AREA.ND THIS 
5MOULD IE TAIIN .. TO .CCOUMT WHIN 51IMe Till LOUVE •• OOUILMe THI AAl)UMT GIVEN IT THE 
.IOVE FORMULA IS U5U.LLY ADEQUATE FOR THE GlOSS Sill OF THE COMlUnlClM .1. LOUVER. 
~ - DO NOT USE .. ICY 5CREEM CIM THE LOUVER; USlli-lMCllMISH ... D SC.EEN. 

• DETERMINE THE IIrwIlD1r'E SIZE AlDHEIfiII' - CClM5ULT THE ...... F.CTU.ER·S CATALOG FO. 
THIS DATA. II C •• E UL NO .TOCOMIINE THE IOILERSTACI WlTII AM MCINERATOR 5TACI. 

t. WAU. T." - THE ICiU. SMOULD II EQUIPPED 'ITH THE FOLLO ... ' .......... '.TER T.IM, 

A'lftdlll'lMl'~ TOSltUT OFF THE OIL IU.NE.IF THE IOIU. WATE. TEMPERATU.E 
T ..... ID HI'H LIMIT SITT •• 

I. IfMIlN~AT TO START AND STOP THE OIL IU ••• TO ..... T.IM • P.IDlTE ..... ED 
• T DIE MOTID HIli TH.T THI USE OF LOW (IILOW 17t" F) OPIRAT. T~ 

f'IRATUIES IS NGr .DVlSAIU IECAUSE CClMDENSATICIM MAY OCCU.IM THE FIRflU. IF OUT· 
DOOI .ISET OR LOWER U.V .. G TE .... ER.TURES ARE REQUIRED. THIN T1IIS SHOULD II.CCOM
PLiSHED IT THI USE OF. MDOUUTING TH.EE PORT VALVE 1M THE PIPMG. 

C. ~V./.ESW.I RELIIF VALVES OF THI NUMIE •• NDC.,.CITY AS .EQUI.ID IT THI ASME 

D. COMIN.TIOI! ALTITUDI _ .IIP THEIAUI. SHOULD IE PROVIDED CIM THI IOIUI. 

'I. 211'ut~ -IOiUI STOP VALVES .11 .IQUIRID TO II OF THE OS&Y .ISING STEM "PI Alto 
P • • FEID _T II COMNItTID CIM THE lOlL a SlDI OF ALL VALVES. . 

II. OIL FITTlMGS - .IWIUAL OIL SIIUT-DFF VALVI MID FIL TI. SHOULD IE PROVIDED AT T1IIIURIIEI. 

12. ~~~" fMI- THI OIL IUIMI. 5IIOULD I E EQUIPPED WITH • F LAME SAFEGUARD COMlit ITLICYItOMIC I'IIOTOCILL SCAMMEI. DILAYD OIL VALVI •• .., .IQUIRID 
.ILAn. 
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DESIGNING TH·E INSTALLATION OF THE 
TWO-PASS, OIL-FIRED, 5 COTCH TYPE, HOT WATER BOILER 

1. D6JlRMIt!£ THE REQUIRED OUTpuT OF THE BOILER BY THE USUAL METHODS AS OUnlNED IN THE 
A AE GUIDE AND DATA BDOK. NORMALLY, THE OUTPUT IS DEFINED BY THE TWO FOLLOWING VALUES: 

A. SII GROSS OUTPUT 1M MBH 

B. 511 NET OUTPUT IN MBH 

2. DETERMINE THE OIL FIRING RATE -

A. CALCULATE THE REQUIRED INPUT IN ITUAIR IY DIVIDING THE REQUIRED GROSS OUTPUT BY .10 
(EFFICIENCY). 

B. CALCULATE THE REQUIRED AMOUNT OF OIL TO BE BURNED BY DIVIDING THE INPUT IN BTUAIR 
BY THE HEATING VALUE OF THE OIL IN BTU/GALLON. 

THE HEATING VALUE FOR NO.5 AMD MO. 6 OIL CAN BE ASCERTAI/4ED FROM THE LOCAL FUEL OIL 
SUPPLIER; IF MOT AVAILABlE, USE UI,IOO BTU/GALLOM FOR NO.5 OIL AND 153,400 ITU/GALLON 
FOR NO. 6 OIL. 

3. ~HOICE OF THE GRADE OF THE FUEL OIL TO BE BURNED SHOULD BE BASED ON A STUDY OF THE FAC· 
ORS INVOL YED AND EACH OF THE FOLLOWING ITEMS SHOULD BE CONSIDERED. 

A. COST OF EACH TYPE OF OIL. 

B. DOES OWNER HAVE OTHER BUILDINGS WHERE HE IS BUYING OIL UNDER ONE CONTRACT? 

C. AVAILABILITY OF EACH TYPE OF OIL, PARTICULARLY DURING PERIODS OF lAD WEATHER. 

D. HOW MUCH OIL STORAGE CAN BE PROVIDED? 

E. CONSIDERATION OF THE OIL HEATING REQUIREMENTS FOR EACH TYPE OF OIL. 

F. STUDY LOCAL CODES All) ORDINANCES REGARDING THE BURNING OF FUEL OIL. 

G. STUDY THE CALIBER OF OPERATING PERSONNEL AND WHETHER DR NOT A LICENSED ENGINEER IS 
REQUIRED. 

H. CALaJLATE THE YEARLY FUEL CCI4SUMPTION BY THE FOLLOWING FORMULA (FOR HEATING ONLY). 

AMMUAL FUEL IN GAL _ TOTAL HEAT LOSS (BTUAlR) )( ANIIUAL DEGREE DAYS 
• DESIGN TEMPERATURE DIFFERENCE )( 5000 

4. FURNACE VOLUME - SPECIFY THAT JH E BOILER DOES NOT HAVE LESS FURNACE VOLUME THAM THE 
511 MINIMUM FOR THE BOILER RATIMG USED. 

5. J1IILER SELECTION - THE BOILER SElECTED SHOULD HAVE. AN SBI NET RATING EQUAL TO THE COM-
TED BLOCK HEAT LOAD FOR THE BUILDING. WHERE TWO BOILERS ARE TO BE USED, EACH BOILER 

SHOULD HAVE A SBI HET RATING EQUAL TO 66-2/3 PERCENT OF THE COMPUTED ILOCK HEAT LOAD. 
CAREFUL CCI4SIDERAIIOM SHOULD BE GIVEN TO FUTURE ADDITIOMS TO THE BUILDING WHEN COMPUT· 
ING THE BlOCK HEAT LOAD FOR THE BUILDING. 

6. CALaJLATE THE AMOII!T OF CCMUSTIOt! AIR REQUIRED - THE FOLLOWING FORMULA ALLOWS FOI 
3K EXCESS AIR FOR COMMlSTIOt! AT 70 DEGREES F. 

CFM - 35 )( GPH OF OIL 

ImIl; THIS IS THE AMOUNT OF AIR REQUIRED FOR COMIUSTIOt! All) IS NOT THE CFM CAPACITY OF 
THE I.D. FAN SINCE THE I.D. FAN IS HANDLING THE HOT PRODUCTS OF COMBUSTION. 

7. CALCULATE THE~NT OF FREE AREA REQWRED IN THlj8MIUSTION AIR LOUVERS - THE FOLLOW. 
IHC FORiilu lL FOR 30" ExCESS AIR AB VE THAT R IR D UNDER 0.6 AND IS THE AMOUNT 
REQUIRED FOR COMBUSTION AND FOR VENTILATIOt! OF THE BOILER ROOM. 

CFM )( 1.3 .;. 250 FT. PER MINUTE ~ FREE AREA OF COMBUSTION AIR LOUVERS 

IT SHOULD BE NOTED THAT MOST LOUVERS HAVE ONLY ABOUT 5"" FREE AREA AND THIS SHOULD BE 
TAKEN INTO ACCOUNT WHEN SIZING THE LOUYE R. DOUBLING THE AMOUNT GIVEN BY THE ABOVE 
FORMULA IS USUALLY ADEQUATE FOR THE GROSS SIZE OF THE COMBUSTION LOUVER. CAUTION - DO 
NOT USE INSECT SCREEN ON THE LOUVER; USE ~·INCH MESH BIRD SCREEN. ---

e. DETERMINE TH E REQUIRED STACK SIZE NlD HEIGHT - CCI4SULT THE MANUFACTURER'S CATALOG FOR 
THIS DATA. BE CAREFUL NOT TO COMBINE THE BOILER STACK WITH AN INCINERATOR STACK. ALWAYS 
CHECK THE LOCAL CODES REGARDING STACK SIZE AND HEIGHT. 

9. WATER TRI/oI - THE BOILER SHOULD BE EQUIPPED WITH THE FOLLOWING MINIMUM WATER TRIM: 

A. HIJH LIMIT AQUASTAT TO SHUT OFF THE OIL BURNER IF THE BOILER WATER TEMPERATURE REACHES 
A REDETERMINED HIGH LIMIT SETTING. 

B. PROVIDE AN OPERATING AQUASTAT TO START AMD STOP THE OIL BURNER TO MAINTAIN THE WATER 
tEIIIPERATURE . IF MORE THAN ONE BOILER IS USED, LOCATE A MASTER AQUASTAT IN THE MAIN 
HEADER TO START AND STOP ALL OIL BURNERS. 

C. THERMOMETER - A HIGH QUALITY MERCURY FILLED THERMOMETER AT LEAST I-INCHES LONG 
SHOULD BE MOUNTED OM THE BOILER IN A CLEARLY VISIBLE LOCATION TO INDICATE THE BOILER 
WATER TEMPERATURE. 

D. PRESSURE GAGE PROVIDE A PRESSURE clGE TO INDICATE THE PRESSURE IN THE BOILER. 

E. EMERGENCY LOW WATER CUTOFF AND WATER FEEDER - A COMBINATION LOW WATER CUTOFF AMD 
tATER FEEDER SHOULD IUSED TO cUf OFF THE IUIMER AND SUPPLY MAKE-UP WATER UNDER 
FULL DOMESTIC WATER PRESSUR.E WHEN THE WATER IN THE BOILER FALLS TO HNCH AIOVE THE 
TOP TUBES. THE WATER FEEDING FEATURE OF THIS DEVICE IS NOT TO BE CONSIDERED AS A MAKE· 
UP WATER FEEDER WHICH NORMALLY COMES IN THROUGH A PRESSURE REDUCING VALVE TO MAIN· 
TAIN A PREDETERMINED PRESSURE ON THE SYSTEM, BUT AS AM EMERGENCY FEED. 

F. WATER PRESSURE RELIEF VALVES OF THE NUMBER AND CAPACITY As REQUIRED BY THE ASME C.ODE 

10. WATER VALVES - BOILER STOP VALVES ARE REQUIRED TO BE OF THE OS&Y RISING STEM TYPE AND 
MAKE·UP WATER FEED MUST BE COMNECTED ON THE BOILER SIDE OF ALL VALVES. 
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DETAILS OF THE INSTALLATION OF THE TWO PASS,OIL FIRED, SCOTCH TYPE, HOT WATER 
NO SCALE 

SCHEDULE OF CAPACITIES OF THE TWO PASS, OIL FIRED, SCOTCH TYPE, HOT WATER 80 I LE R 
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HEATING, VENTILATION, AND AIR CONDITIONING DESIGN MANUAL 
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DESIGNING THE INSTALLATION OF THE TWO-PASS, 
OIL-FIRED, SCOTCH TYPE, STEAM BOILER 

1. DEIUMINE THE REQUIRED OUTI'IIT OF THE BOILER BY THE USUAL METHODS AS OUTLINED IN THE 
ASHRAE GUIDE AND DATA BOOK. NORMALLY, THE OUTPUT IS DEFINED BY THE TWO FOLLOWING 
VALUES: 

A. SII GROSS OUTPUT IN MBH 
B. SII MET OUTPUT IN 14tH 

2. DETERMINE THE OIL FIRING RATE -

A. CALCULATE THE REQUIRED INPUT IN BTUIHR BY DIVIDING THE REQUIRED GROSS OUTPUT BY 
.10 (EFFICIENCY). 

B. CALCULATE THE REQUIRED AMOUNT OF OIL TO BE BURNED BY DIVIDING THE INPUT IN BTUIHR 
BY THE HEATING VALUE OF THE Ol~ IN BTU/GALLON. 

THE HEATING VALUE FOR NO. 5 AND NO. ' OIL CAN BE ASCERTAINED FROM THE LOCAL FUEL OIL 
SUPPLIER; IF HOT AVAILABLE, USE '",110 BTU/GALLON FOR NO. 5 OIL AND 153,400 BTU/ GALLON 
FOR MO. 6 OIL. 

3. CHOICE OF THE GRADE OF THE FUEL OIL TO BE BURNED SHOULD BE BASED ON A STUDY OF ItiE 
FACTORS INVOLVED AND EACH OF THE FOUO"NG ITEMS SHOULD BE CONSIDERED 

A. COST OF EACH TYPE OF OIL. 

B. DOES OWNER HAVE OTHER BUILDINGS WHERE HE IS BUYING OIL UNDER ONE CONTRACT? 

C. AVAILAIILITY OF EACH TYPE OF OIL, PARTICULARLY DURING PERIODS OF BAD WEATHER . 

D. HOW MUCH OIL STORAGE CAN BE PROVIDED? 

E. CONSIDERATION OF THE OIL HEATING REQUIREMENTS FOR EACH TYPE OF OIL 

F. STUDY LOCAL CODES AND ORDINANCES REGARDING THE BURNING OF FUEL OIL 

G. STUDY THE CALIBER OF OPERATING PERSONNEL AND WHETHER OR NOT A LICENSED ENGINEER 
IS REQUIRED. 

H. CALCULATE THE YEARLY FUEL CONSUMPTION BY THE FOLLOWING FORMULA (FOR HEATING ONLY). 

ANNUAL FUEL IN GAL ' TOTAL HEAT LOSS (BTUIHR) x ANNUAL DEGREE DAYS 
• DESIGM TEMPERATURE DIFFERENCE x 5000 

4. f.IlINACE VOLUME - SPECIFY THAT THE BOILER DOES MOT HAVE LESS FURNACE VOLUME THAN THE 
SII MINIMUM FOR THE BOILER RA1'ING USED. 

S. BOILER SELECTION - THE BOILER SELECTED SHOULD HAVE AM SII NET RATING EQUAL TO THE 
COMPUTED BLOCK HEAT LOAD FOR TH~ BUILDING. WHERE TWO BOILERS ARE TO BE USED, EACH 
BOILER SHOULD HAVE A NET IIR RATING EQUAL TO 66-213 PERCENT OF THE COMPUTED BLOCK 
HEAT LOAD. CAREFUL CONsIDERATION SNOULD BE GIVEN TO FUTURE ADDITIONS TO THE BUILD
ING WHEN COMI'UTING THE BLOCK HEAT LOAD FOR THE BUILDING. 

6 CALCULATE THE AMOUNT OF COMBUSTION AIR REQUIRED - THE FOLLOWING FORMULA ALLOWS 
fOR 3'" EXCESS AIR FOR COMBUSTION AT 70 DEGREES F. 

CFM ~ 35 x GPH OF OIL 

NOTE: THIS IS THE AMOUNT OF AIR REQUIRED FOR COMBUSTION AND IS NOT THE CFM CAPAGITY 
OF THE I.D. FAN SINCE THE I.D. FAN IS HANDLING THE HOT PRODUCTS OF COMBUSTION . 

7. CALCULATE THE AMOJlItT OF FREE ARU REgUIR D IN THE COMBUSTION AIR LOUVERS - THE 
FOLLOWING FORMULA ALLOWS FOR 3'" EXCESS AIR ABOVE THAT REQUIRED UNOER N ., AND 
IS'THE AMOUNT. REQUIRED FOR COMBUSTION AND FOR VENTILATION OF THE BOLER ROOM . 

CFM " I J 250 FI. PER MIN. ~ FR EE ARU OF COMBUSTION AIR LOIIVERS 

IT SHOULD BE NOTED THAT MOST LOUVERS HAVE ONLY " BOUT 50% FREE ARU AND THIS SHOULD 
BE TAKEN INTO ACCOUNT WHEN SIZING THE LOUVER. DOUBLING THE AMOUNT GIVEN BY THE 
ABOVE FORMULA IS USUALLY ADEQUATE FOR THE GROSS SIZE OF THE COMBUSTION LjlUVER. 
CAUTION - DO MOT USE INSECT SCREEM OM THE LOUVER; USE Ii INCH MESH IIRD seRPEN. 

8. DETERMIME THE REQUIRED STACK SIZE AHD HEIGHT - CONSULT THE MANUFACTURER'S CATALOG 
FOR THlfDATA . BE CAREFUL NOT TO COMIIME THE BOILER STACK WITH AN IMCINERATOR 
STACK . ALWAYS CHECK THE LOCAL CODES REGARDING STACK SIZE AND HEIGMT. 

9. STEAM TRIM - THE BOILER SHOULD BE EQUIPPED WITH THE FOLLOWING MINIMUM STEAM TRIM. 

A HIGH LIMIT PRESSURESTAT TO SHUT OFF THE OIL BURNER IF THE BOILER ROOM I'RESSURE 
RUCHES A PREDEnRMlMED HIGH LIMIT SETTING. 

B PROVIDE AN OPERATING PRESSURESTAT TO START AND STOP THE OIL BURMER TO MAINTAIN . 
fHE STEAM PRESSURE . IF MORE THAN ONE BOILER IS USED, LOCATE A MASTER I'RESSURESTAT 
1M THE MAIN HUDER TO START AND STOP ALL OIL BURNERS. 

C. PRESSURE GAGE - PROVIDE A PRESSURE GAGE TO INDICATE THE STEAM PRESSURE IN THE 
BOILER. 

D. PUMP STARTER. LOW WATER CUT-OFF AND ALARM - PROVIDE A COMBIMATION FLOAT AND 
MERCURY SWITCH TYPE PUMP STARTER, LOW WAYER CUT-OFF AMD ALARM. THE I'UMP STARTER 
SHALL START AND STOP THE CONDENSATE RETURN PUMP TO MAINTAIN THE WATER LEVEL 1M 
THE BOILER AT THE DESIRED HEIGHT. THE LOW WATER CUT-OFF AND ALARM SHALL SHUT OFF 
THE OIL BURNER AND SOUND AM ALARM IF THE LEVEL IN THE BOILER FALLS TO A I'REDETER· 
MINED LOW LEVEL. 

E. EMERGENCY WATER FEEDER - THE EMERGENCY WATER FEEDER SHALL OI'EN CITY WATER 
PRESSURE INTO THE BOILER IN THE EVENT THAT THE WATER LEVEL IN THE BOILER FALLS 
TO A PREDETERMINED LOW LEVEL. 

F. STEAM PRESSURE RELIEF VALVES OF THE NUMBER AND CAPACITY AS REQUIRED BY THE AWE CODE. 

10. STEAM AND BOILER FEED VALVES - BOILER STO!' VALVES ARE REQUIRED TO BE OF THE O$&Y RISING 
STEM TYPE AND MAKE·UP WATER FEED MUST BE CONNECTED ON THE BOILER SIDE OF ALL VALVES. 
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DESIGNING THE INSTALLATION OF THE 
-rWO-PASS; GAS-FIRED, SCOTCH TYPE, HOT WATER BOILER 

I. DfH18'IME THE REQUIRED OUTPUT OF THE BOILER BY THE USUAL METHODS AS OUTLIMED 1M THE 
A A GUIDE AiID DAlA lOOK. MORMAlLV, THE OUTPUT IS DEFIMED BY THE TWO FOLLOWIMG . 
VALUES: 

A. SII GROSS OUTPUT 1M MIH 

I . SII MET OUTPUT 1M MIH 

2. DETERMIME THE GAS FIRIMG RATE. 

A. CALCULATE THE REQUIRED IMPUT 1M BTUIKR IY DlVIDIMG THE SII GROSS OUTPUT BY .80(EF· 
FICIEMCY). . 

I . t:ALClILATE THf REQUIRED AMOUMT OF GAS TO IE IURMED IY DlVIDlMG THE IMPUT IN BTU/ HR 
IY THE HUTING VALUE OF THE GAS IN ITU/CUIIC FOOT. 

THE HUTING VALUE FOR GAS CAN IE ASCERTAINED FROM THE LOCAL GAS COMPANY; IF NOT 
AVAILAILE, USE 1,000 BTU/ CUIIC FOOT FOR NATURAL GAS. 

3. ANNUAl FUEL CONSUMPTIOtt THE ANNUAL FUEL CONSUMPnON MAY BE ESTIMATED BY TH~ FOL· 
LOWIt4G FORMULA: 

ANNUAl GAS CONSUMPTION IN THERMS (100 000 BTU) ; TOTAl HEA T LOSS(BTUIKR) • ANNUAL DEGREE DAYS 
, DESIGH TEMPERATURE DIFFERENCE • 3500 

4. CALCULATE THE AMOUMT OF COMBUSTIOM AIR REQUIRED. THE FOLLOWING FORMULA ALLOWS FOR 30 
PERCENT EXCESS AIR AT 70 DEGREES F. 

5. 

CFM 0.265. CUBIC FEET PER HOUR 

NOTE: THIS IS THE AMOUNT OF ·AIR- REQUIRED FOR COMBUSTION AND IS NOT THE AMOUNT OF THE 
1[1Jl GASES. 

CFM • 1.3 - 250 FT. PER MINUTE - FREE AREA OF COMBUSTION AIR LOUVERS 

IT SHOULD BE MOTED THAT MOST LOUVERS HAVE ONLY ABOUT 50 PERCENT FREE AREA AND THIS 
SHOULD BE UKEN INTO ACcoUNT WHEM SIZING THE LOUVEI. DIlUBLING THE AMOUNT GIVEN BY THE 
ABOVE FORMULA IS USUALLY ADEQUATE FOR THE GROSS SIZE OF THE COMBUSTION AIR LOUVER. 
CAUTION - DIl NOT USE INSECT SCREEN ON THE LOUVER; USE 112-INOI MESH BIRD SCREEN. 

6. DETERMINE THE RE"IRED STACK SIZE AND H~IGHT. CONSULT THE MAMUFACTURER'S CATAlOG FOR 
THiS DATA. BE CAR~UL IIOT TO COMBINE TH BOiLER STACK WITH AN INCINERATOR STACK. 

7. FURMACE VOLUME. SPECIFY THAT THE BOILER DOES MOT HAVE LESS FURMACE VOLUME THAN THE 
511 MINIMUM FOR THE BOILER RATING USED. 

I . BOILER SELECTION. THE BOILER SELECTED SHOULD HAVE AN SBI NET RATING EQUAL TO THE C0M
PUTED BlOCK HUT LOAD FOR TitE BUILDING. WHERE TWO BOILERS ARE TO BE USED, UCH BOILER 
SHOULD HAVE AM SII NET RATING EQUAL TO 66·2/3 PERCENT OF THE COMPUTED BLOCK HEAT LOAD. 
CAREFUL CONSIDERATION SHOULD BE GIVEN TO FUTURE ADDITIONS TO THE BUILDING WIlEN COM· 
PUTING THE tBLOCK HEAT LOAD FOR THE BUILDIt«i. 

9. WATER TRIM. THE BOILER SHOULD BE EQUIPPED WITH THE FOLLOWING MINIMUM WATER TRIM: 

A. HIGH LIMIT AQUASUT TO SHUT OFF THE GAS BURNER IF THE BOILER WATER TEMPERATURE 
REACHES A PREDETERMINED HIGH LIMIT SETTING. 

B. PROVIDE AN OPERATING AQUASUT TO START AND STOP THE GAS BURNER TO MAINTAIN THE 
THE WATER TEMPERATURE. IF iI\ORE THAN ONE BOILER IS USED, LOCATE A MASTER AQUASUT 
IN THE MAIN HEADER TO START AND STOP ALL GAS BURNERS. 

C. i1ERMOMETJAI. A HIGH QUALITY MERCURY FILLED THERMOMETER AT LUST I·INCHES LONG 
OULD BE UNTEDON THE BOILER IN A CLEARLY VISIBLE LOCATION TO INDICATE THE 

BOILER WATER TEMPERATURE. 

D. PRESSURE GAGE. PROVIDE A PRESSURE GAGE TO INDICATE THE PRESSURE IN THE BOILER. 

E. sgRjftE)Y FLEOE\;~T.~JCl~Fuig ;al~RT~lFD~=E ~Ac:'::~~~~IC:~C:p~t~E:~E~3V 
WATER UNDER FULL DOMESTIC WATER PRESSURE WIlEN THE WATER IN THE BOILER fALLS TO 
ONE·INCH ABOVE THE TOP TUBES. THE WA TER FEEDING FEATURE OF THIS DEVICE IS NOT TO 
BE CONSIDERED AS A MAKE-UP WATER FEE&ER WIIIOI NORMALLY COMES IN THROUGH A PRES
SURE REDUCING VALVE TO MAlNUIN A PREDETERMINED PRESSURE ON THE SYSTEM, BUT AS AN 
EMERGENCY FEED. 

F. WATER PRESSURE RELIEF VALVES OF THE NUMBER AND CAPACITY AS REQUIRED BY THE ASME 
CODE. 

10. WATI~VALVES. BOILER STOP VAlVES ARE REQUIRED TO BE OF THE OS&Y RISING STEM TYPE.AND 
MIlt P WATER FEED MUST BE CONNECTED ON THE BOILER SIDE OF All VALVES. 

11. GAS TRAIN. A GAS TRAIN WHICH MEETS THE FIA REQUIREMENTS SHOULD BE PROVIDED. 
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A.aila.,. / .. e.' ...... TRANS-A-PLATE· 

mr,&'1w".~1~1tl'E 
30" TO 240·F. • SHALL 
IE FILLED WITH liED 

9~tK~"8I1E""CUs~lLIHfE 
OF THE SEPAIIAILE SOCKET 
• SHALL HAVE EXTENDED 
NECK WHEIIE IIEQUI liED 
FOil INSULATION. 

FORCED DRAFT 
FAN 

WATEII OUT 

~ 

IIIEECHING - SEE 

SUPPLY HOT WATEII OUT 
SEE PIIOJECT PLANS FOil 
CONTINUATION - - ----..... 
DOMESTIC COLD WATE R 

PIIOJECT PLANS---__.. 

COIIIINATIOh ow WATEII CUT-OFF 
• EIIEII4IENCY WATE" FEEDER - SET 
TO OPE"ATE WHEN WAtE" DROPS-----1---+~ 
TO I· AIOVE TOP TUIE 

CONTIIOL 
PANEL ___ r--.---ri 

FORCED DRAFT 
FAN ' . ATE 

VALV E 

TROU4IH DRAIN-SEE DETAIL PIPE IIRACKETS 

1I0lLER "I - BE AilS 
SUPPORT 

FRONT ELEVATION 

INSTALLATION NOTES 
l-I NSTALL BOI LER DEAD LEVEL BOTH DIRECTIONS. 
2.- FILL SYST EII SLOWLY AND CHECK FOR LEAKS . 
l-OBSERVE RISE OF WATER IN SIGHT GLASS AND TEST TRY COCKS. 
4.- CONTACT GAS BURNER CONTRACTOR FOR 'BURNER START- UP. 

4 " COIICRETE PAD , 

:I.- DO NOT ALLOW UNHEATED FRESH WATER TO STANO IN BOILER FOR EXTENDED PERIODS 
AS RAPID CORROSION FROII OXIDATION IIAY PIT TUBES. 

6 .- IN9RE A SE TEIIPE RATURE . 
1 - 00 NOT OPERATE BOILER UNDER 110" BECAUSE CONDENSATION MAY FORII IN TUllES, 

' .- FIRE BOILER TO 190" BOILER WATER TEIIPERATURE TO DRIVE OFf' FII!E OXYGEN. 

LINE TO EXPANSION 
TANK- SEE PROJECT 
PLANS FOR 51 ZE 

, l\PANSlON TANK LINE CONNECTION 

IIELUSE FITTIN4I - IU DETAIL 

"ELI EF VALVES NO. ' 
llZE AS "EOUIIIED IY 
A.S.II .E. 

"ELIEF VALVES 
. DISCHAII4IE PI PES 

IIAKE UP WATER IN FROII 
IIAKE VALVES SEE PROJECT 
PLANS FO" CONTINUATION 

CHECK VALVE 

TROU;H DRAIN- SEE DETAIL 
4"HUII END DRAIN '-SEE PLUIIBlNG 

ELEVATION 

P'S.I, SLIP 
FLANGE r,~'RJftlE ~~i¥E 

• PAINT WIT.H 2 
COATS OF IILACK 

~tb~~'GS~R ~I~\ INHIIIITING 

I.-CHECK TO SEE IF ADEQUATE COMIIUSTION AIR (200'" OF STACK SIZE) HAl IIEEN 
PROVI DE INTO THE BOIL ER ROOII , 

10.- CHECK SAFETY IIELIEF VALVES BY PU LLING HANDLE . 
~~9:~~-+-.Ji~~~~~~"""'"~~ ~~~NSkr 

COPPER INSECT 
~~l'~UfuJ~ :" 1I1'tE~T"d11r AIR SCREEN IN FIIAIIE 
END ON 45· ANG LE::""'':'':''-'--..J 

DETAILS OF AIR RELEASE FITTING 

1-- 14~ r ' 
l~_-"", 

DETAILS 

DETAILS OF THE INSTALLATION OF THE TWO PASS. GAS FIRED. SCOTCH TYPE. HOT WATER BOILER 
NO S C ALE 

SCHEDULE OF CA PACITIES OF THE TWO PASS, GAS FIRED, SCOTCH TYPE, HOT WATER BOI LER 
BOILER WORKING PRESSURE HEATING SURFACE HEATING SURFACE FURNACE VOLUME 

WATERSIDE F IIIES IDE MINIMUII NO RATIN,G OF BOILER 

HEATING, VENTILATION, AND AIR CONDITIONING DE S 10. MANUAL 

hertz.eng.ir@gmail.com - Capitoline Trans-A-Plate - Optimized PDF (HEATING, VENTILATION, AND AIR CONDITIONING DESIGN MANUAL)



DESIGNING THE INSTALLATION O.F THE 
TWO-PASS, GAS-FIRED, SCOTCH TYPE, STEAM BOILER 

1. DETERMINE THE REQUIRED OUTPUT OF THE BOILER BY THE USUAL METHODS AS OUTLINED IN THE 
ASHRAE GUIDE AND DATA BOOK. NORMAlLY, THE OUTPUT IS DEFINED BY THE TWO FOLLOWING 
VALUES: 

A. SBI GROSS OUTPU T IN /IIBH 

B. SBI NET OUTPUT IN MBH 

2. DETERMINE THE GAS FIRING RATE. 

A. CALCULATE THE REQUIRED INPUT IN BTU/ HR BY DIVIDING THE SBI GROSS OUTPUT BY .80 (EF· 
FICIENCY). 

B. CALCULATE TIlE REQUIRED AMOUNT OF GAS TO BE BURNED BY DIVIDING THE INPUT IN BTU/ HR 
BY THE HEATING VALUE OF THE GAS IN BTU/ CUBIC FOOT. 

THE HEATING VALUE FOR GAS CAN BE ASCERTAINED FROM THE LOCAL GAS COMPANY; IF NOT AVAIL· 
ABL E, USE 1,000 BTU/ CU. FT. FOR NATURAL GAS. 

3. ANNUAL FUEL CONSUMPTION. THE ANNUAL FUEL CONSUMPTION MAY BE ESTIMATED BY THE FOLLOW. 
ING FORMULA: 

ANNUAL GAS CONSUMPTION IN THERMS (100,000 BTU) = TOT~~::NA~;:::~!~~~~R~;F~~~~~ED~~~~E DAYS 

4. CALCULATE THE AMOUNT OF COMBUSTION AIR REQUIRED. THE FOLLOWING FORMULA ALLOWS FOR 30 
PERCENT EXCESS AIR AT 70 DEGREES F. 

CFM = 0.265 • CUBIC FEET PER HOUR 

NOTE: THIS IS THE AMOUNT OF AIR REQUIREO FOR COMBUSTION AND IS NOT THE AMOUNT OF THE FLUE 
GASES. 

5. CALCULATE THE AMOUNT OF FREE AREA REQUIRED IN THE COMBUSTION AIR LOUVERS. THE FOLLOW· 
ING FORMULA ALLOWS FOR 30 PERCENT EXCESS AIR ABOVE THAT REQUIRED UNDER NO. 4 ABOVE AND 
IS THE AMOUNT REQUIRED FOR COMBUSTION AND FOR THE VENTILATION OF THE BOILER ROOM. 

CFM • 1.3 - 250 FT. PER MINUTE = FREE AREA OF COMBUSTION AIR LOUVERS 

IT SHOULD BE NOTED THAT MOST LOUVERS HAVE ONLY ABOUT SO PERCENT FREE AREA AND THIS 
SHOULD BE TAKEN INTO ACCOUNT WHEN SIZING THE LOUVER. DOUBLING THE AMOUNT GIVEN BY THE 
ABOVE FORMULA IS USUALLY ADEQUATE FOR THE GROSS SIZE OF THE COMBUSTION AIR LOUVER. 
CAUTION. DO NOT USE INSECT SCREEN ON THE LOUVER; USE 1/ 2·INCH MESH BIRD SCREEN. 

6. DETERMINE THE REQUIRED STACK SIZE AND HEIGHT. CONSULT THi MANUFACTURER' S CATALDG FOR 
THIS DA TA. BE CAREFUL NOT TO COMBINE THE BOILER STACK WITH AN INCINERATOR STACK. 

7. FURNACE VOLUME. SPECIFY THAT THE BOILER DOES HOT HAVE LESS FURNACE VOLUME THAN THE 
S81 MINIMUM FOR THE BOILER RATING USED. 

8. BOILER SELE C;:TlON. THE BOILER SELECTED SHOULD HAVE AN SBI RATING EQUAL TO THE COMPUTED 
BLOCK HEAT LOAD FOR THE BUILDING. WHERE TWO BOILERS ARE TO BE USED, EACH BOILER SHOULD 
HAVE AN SBI NET RATING EQUAL TO 66·213 PERCENT OF THE COMPUTED BLOCK HEAT LOAD. CARE. 
FU~ CONSIDERATION SHOULD BE GIVEN TO FUTURE ADDITIONS TO THE BUILDING WHEN COMPUTING 
THE BLOCK HEAT LOAD FOR THE BUILDING. 

9. STEAM TRIM. THE BOILER SHOULD BE EQUIPPED WITH THE FOLLOWING MINIMUM STEAM TRIM: 

A. HIGII LIMIT PRESSURESTAT TO SHUT OFF THE GAS BURNER IF THE BOILER ROOM PRESSURE 
REACHES A PREDETERMINED HIGH LIMIT SETTING. 

B. OPERATING PRESSURESTAT TO START AND STOP THE GAS BURNER TO MAINTAIN THE STEAM 
PRESSURE . IF MORE THAN ONE BOILER IS USED, LOCATE A MASTER PRESSURESTAT IN THE 
MAIN HEADER TO START AND STOP ALL GAS BURNERS. 

C. PRESSURE GAGl . PROVIDE A PRESSURE GAGE TO IIIDICATE THE STEAM PRESSURE IN THE 
BOILER. 

D. PUMP STARTER, LOW WATER CUT·OFF AND ALARM . PROVIDE A COMBINATION FLOAT AND 
MERCURY SWITCH TYPE PUMP STARTER, LOW WATER CUT·OFF AND ALARM. THE PUMP STARTER 
SHALL START AND STOP THE CONDENSATE RETURN PUMP TO MAINTAIN THE WATER LEVEL IN 
THE BOILER AT THE DESIRED HEIGHT. THE LOW WATER CUT-OFF AND ALAR'" )If ALL SHUT OFF 
THE GAS BURNER AND SOUND AN ALARM IF THE LEVEL IN THE BOILER FAlLS TO A PREDE· 
TERMINED LOW LEVEL. 

E. EMERGENCY WATER FEEDER. THE EMERGENCY WATER FEEDER SHALL OPEN CITY WATER 
PRESSURE INTO THE BOILER IN THE EVENT THAT THE WATER LEVEL IN THE BOILER FALLS 
TO A PREDETERMINED LOW LEVEL . 

F. STEAM PRESSURE RELIEF VALVES OF THE NUMBER AND CAPACITY AS REQUIRED BY THE ASME 
CODE. 

10. STEAM AND BOILER FEED VALVES. BOILER STOP VALVES ARE REQUIRED TO BE OF THE OS&Y RISING 
STEM TYPE AND MAKE·UP WATER FEED MUST BE CONNECTED ON THE BOILER SIDE OF ALL VALVES. 

11. GAS TRAIN. A GAS TRAIN WHICH MEETS THE FIA REQUIREMENTS SHOULD BE PROVIDED. 
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I'IIE------,"" .... 
II A II[ 

fORCED DRAfT 
fAN 

I~LERI .~I=E=A!Mt~ __ -;~~~~~~~~~~:i~~~ SUPPORT: 

fL . LIN[~. __ "';'O ........ _ .... L' ... ;,t,;;;;,~_;:O;;;;O.-.:l.~F 

FRONT ELEVATION 

INSTALLATION 

l- IIISTALL 10lLER DEAD LEVEL 10TH DIRECTIONS . 

2.- fiLL STSTEM SLOWLY AND CHECK fOIl LEAkS . 

1- ~li~RVfR:lSlocVs . WATER IN SIGHT GLASS AND 

• - CONTACT GAS BURNER CONTRACTOR FOR IURNER START-UP 

5.- 00 NOT ALLOW UNHEATED f"ESH WATER TO STAND IN 
lOlL'" fOR EXTENDED PERIODS AS RAPID CORilOSION 
'"0M OXIDATION MAY PIT TUIES . 

~Y STUll TO 

~t21R;t\E cmlfullioN 

NOTE S 

I. - IIICilEASE TEMPERATURE 

1. - DO NOT OPEIIATE 10lLER UNDER 160·r. BECAUSE 
CONDENSATION MAY fORIil IN TUBES . 

I.- flllE BOlLE" TO ISO·F. BOILER WATER TEMPEIIATUIIE 
TO DillVE OfF '"EE OXYGEN . 

SIDE ELEVATION 

t . - CHECK TO SEE If AOEQ:/ATE COMBUSTION AIR (200"" OF 
STACK SIZE I HAS IEEN P"OVIDED INTO THE BOlLE" IIOOM. 

10. - CHECk SAfETY IIELIEF VALVES IY PULLING HANDLE. 

~~'Tfm mrE 
.... INT WITH 2 
COATS Of ILACK 
RUST INHIlITI NG 
PAINT 

LEG fULL SIZE 
"ETURN TAPPIIIG 

DETAILS OF TROUGH DRAIN 

DETAILS OF THE INSTALLATION OF TH E TWO PASS, GAS FI RED, SCOTCH TY PE, STEAM BOILER 

GAS INPUT 

110 SCALE 

OF THE TWO PASS, GAS FIRED, SCOTCH 
H[ATING SUR'ACE HEATINe SUR'ACE FURIIACE VOLUME 

WATERSID[ fiRESIDE MINIMUM 

HEATING, VENTILATION, AND AIR CONDITIONING DESIGN MANUAL 

STEAM BOILER 
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DESIGNING THE INSTALLATION OF THE THREE-PASS, 
OIL-FIRED, SCOTCH TYPE, HOT .WATER BOILER 

I. DEl/Rtm ~HE REOUIRED ggJ"Yl OF THE '¥tLER BY THE USUAL METHODS AS OUTLINED IN THE 
A AI E AND DATA S It . ORMALLY, HE OUTPUT IS DEFilED SY THE TWO FOlLOWING 
VALUES: 

A. GROSS OUTPUT IN MSH 
S. NET OUTPUT IN MSH 

2. DETERMIME THE OIL FIRING RATE-

A. CALCULATE THE REQUIRED INPUT IN BTUIHR BY DIVIDING THE REQUIRED GROSS OUTPUT IY 
.10 (EFFICIENCY). 

I. CALCULATE THE REQUIRED AMOUNT OF OIL TO IE IURNED IY DIVIDING THE INPUT 1M ITUIHR 
IY THE HEATING VALUE OF THE OIL IN BTU/GALLON. 

THE HEATING VALUE FOR NO. 5 AMD NO. 6 OIL CAN IE ASCERTAINED FROM THE LOCAL FUEL OIL 
SUPPLIER; IF NOT AVAILAILE, USE 14,100 BTU/GALLON FOR NO.5 OIL AND 153,400 ITUIGALLON 
FOR NO.6 OIL . 

3. CHOICE OF THE GRADE OF THE FUEL OIL TO IE IURNED SHOULD IE lASED ON A STUDY OF THE 
FACTORS INVOLVED AND EACH OF THE FOLLOWIMG ITEMS SHOULD IE CONSIDERED. 

A. COST OF EACH TYPE OF OIL . 

I. DOES OWNER HAVE OTHER lUlL DING WHERE HE IS lUlING OIL UNDER ONE CONTRACT? 

C. AVAILAIILITY OF EACH TYPE OF OIL, PARTICULARLY DURING PERIODS OF lAD WEATHER 

D. HOW MUCH OIL STORAGE CAN IE PROVIDED? 

E. CONSIDERATION OF THE OIL HEATING REQUIREMENTS FOR EACH TYPE OF OIL . 

F. STUDY LOCAL CODES AND ORDINANCES REGARDING THE IURNING OF FUEL OIL. 

G. STUDY THE CALIBER OF OPERATING PERSONNEL AND WHETHER OR NOT A LICENSED ENGINEER 
IS REQUIRED. 

H. CALCULATE THE YEARLY FUEL CONSUMPTION BY THE FOLLOWING FORMULA (FOR HEATING ONLY) . 
ANNUAL FUEL IN GAL = TOTAL HEAT LOSS (ITUIHR) x ANNUAL DEGREE DAYS 
==~~.....,..,"""'''''.. DESIGN TEMPERATURE DIFFERENCE x 5000 

4. OIL BURNER - THE OIL BURNER WILL NORMALLY BE OF THE AIR ATOMIZING TYPE AND WILL REQUIRE 
AN AIR COMPRESSOR - CONSUL T MANUFACTURER'S DATA FOR COMPRESSOR SIZE. 

5. BOILER SELECTION - THE BOILER SELECTED SHOULD HAVE A NET RATING EQUAL TO THE COMPUTED 
BLOCK IlEAT LOAD FOR THE BUILDIMG. If HERE TWO BOILERS ARE TO BE USED, EACH BOILER 
SHOULD HAYE A MET IBR RATlMG EOUAL TO 66·213 PERCEMT OF THE COMPUTED BLOCK HEAT LOAD. 
CAREFUL CONSIDERATION SHOULD 8E GIVEM TO FUTURE ADDITIONS TO THE BUILDIMG WHEN COM· 
PUTING THE BLOCK HEAT ~OAD FOR THE BUILDING. 

6 ~LiULATE THE AMOUMT OF COMIUST,.N Ar IEQUIRED - THE FOLLOWIMG FORMULA ALLOWS FOR 
XCESS AIR FOR COMIUSTION AT 7 DEG E SF. 

CFM ~ 35 x GPH OF OIL 

MOTE : THIS IS THE AMOUMT OF AIR REQUIRED FOR COMIUSTlOtI AND IS MOT THE CFM CAPACITY OF 
THE 1.0. FAM SINCE THE 1.0. FAM IS HAMDLIN' THE HOT PRODUCTS OF COMIUSTION. 

7 CALCULATE THE AMOUNT OF FREE ARU RE~UIRED IN THE COMIUSTIOH AIR LOUVERS - THE FOL· 
LowlNC FORWIU ALLOWS FOR 30\ EXCESS A R ABOVE THAT REQUIRED OIiDER MO. 6 AND IS THE 
AMOUNT REQUIRED FOR COMIUSTIOM AMD FOR VEMTILATIOM OF THE 10l.ER ROOM. 

CFM x 1.3 + 250 FT.. PER MINUTE = FREE AREA OF COMSUSTIOM AIR LOUVERS 

IT SHOULD BE NOTED THAT MOST LOUVERS HAVE OIlL Y ABOUT ~ FREE AREA AND THIS SHOULD 
BE TAKEN INTO ACCOUMT WHEM SIZING THE LOUVER . DOUBLlMG THE AMOUNT GIVEN BY THE ABOVE 
FORMULA IS USUAlLY ADEQUATE FOR THE GROSS SIZE OF THE COMBUSTION LOUVER. CAUTION - DO 
NOT USE IMSECT SCREEM ON THE LOUVER; USE ~ INCH MESH BIRD SCREEN. . ---

1 DETERMIME THE RE~UIRED STACK SAZE AND HEIGHT - COMSULT THE MANUFACTURER'S CATALOG FOR 
THIS DATA . BE CAR FUL MOT TO C MBINETHE BoiLER STACK WITH AM INCINERATOR STACK. ALWAYS 
CHECK THE LOCAL CODES REGARDIMG STACK SIZE AMD HEIGHT. 

9 WATER TRIM - THE BOILER SHOULD BE EQUIPPED WITH THE FOLLOWING MINIMUM WATER TRIM: 

A HIGH LIMIT AQUASTAT TO SH.UT OFF THE OIL BUR MER IF THE BOILER WATER TEMPERATURE 
RUCHES A PREDETERMIMED HIGH LIMIT SETTING. 

B PROVIDE AN OPERATlMG AQUASTAT TO START AND STOP THE OIL BURNER TO MAINTAIN THE 
WATElfflMPERATURE. IF iIiORE THAN ONE BOILER IS USED, LOCATE A MASTER AQUASTAT 
IN THE MAIN HUDER TO START AMD STOP ALL OIL BURMERS. 

C THERMOMETER - A HIGH QUALITY MERCURY FILLED THERMOMETER AT LEAST B-IMCHES LOtIG 
SHOULD BE MOuMTED OM TH E BOILER 1M A CLEARLY VISiBlE LOCATIOM TO INDICATE THE BOILER 
WATER TEMPERATURE. 

D. PRESSURE GAGE - PROVIDE A PRESSURE GAGE TO IMDICATE THE PRESSURE IN THE BOILER. --- . 
E. EMERGENCY LOW WATER CUT'()FF AND WATER FEEDER - A COMBIMATION LOW WATER CUT'()FF 

AIID WATER FEEDER SHOULD BE USED TO CUT OFF THE BURMER AND SUPPLY MAKE-UP WATER 
UNDER FULL DOMESTIC WATER PRESSURE WHEN THE WATER 1M THE BOILER FALLS TO I·IMCH 
ABOVE THE TOP TUBES. THE WATER FEEDIMG FUTURE OF THIS DEVICE IS MOT TO BE COM· 
SIDEREO AS A MAKE-UP WATER LEEDER WHICH NORMALLY COMES IN THROUGH A PRESSURE 
REDUCIMG VALV.E TO MAIMTAIM A PREDETERMIMED PRESSURE ON THE SYSTEM, BUT AS AN 
EMERGEMCY FEED. 

F WATER PRESSURE RELIEF VALVES OF THE NUMBER AMD CAPACITY AS REQUIRED BY THE AWE 
COOE. • 

10. WATER VALVES - BOILER STOP VAL VES ARE REQUIRED TO BE OF THE OS&Y RISIMG STEM TYPE AND 
MAKE-UP WA TER FEED MUST BE CONNEC1ED ON THE BOILER SIDE OF ALL VALVES. 
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· " IIOUND PII[sIUM _ --7"-'-----ilGoi 

IOLEII C CHA_L 
IUPPOIIT---, 

fL . LINE~ ___ ... .,;,;; ..... 

fRONT ELEVATION 

INSTALLATION ' NOTES 

I. INSTALL BOILER DUD' LEYEL 10TH DIIIECTIONS. 
Z. 'ILL SYSTEII SLOWLY AND CHECK FOIl LEAKS. 
5. CHECK EXPANSION TANK TO BE SUIIE AlII CUSHION IS AVAILAILE. 
• . CONTACT OIL BUllMER CONTIIACTOII '011 BUIINEII STAIIT-Up, 
5. DO NOT ALLOW UNHEATED fMSH WATER TO STAND IN BOILER 

fOil EXTENDED PERIODS AS RAPID CORROSION fIIOll OXIDATION 
IIAY PIT TUIES. 

' . INCIIUSE nIlPEIIATUIIE. 

1. ~yND,1.~E:::~lrsl~R UNDEII .. 0·' . . KCAUSE CONDENSATION 

• . 'IRE IOILER TO 190· F. BOILER WAnR TEIIPERATURE TO OIIIVE 
Of' 'REE OXYGEN . 

• . CHECK TO SEE I' ADEQUATE COMBUSTION A ... CZOO~ Of STACK SIZEI 
HAS lEEN PROVIDED INTO THE BOILEII 110011. 

10. CHECK SAfETY RELIEF VALVES IY PULLING HANDLE. 

DETAILS OF THE INSTALLATION 

COIIIIIU'TlON LOW WAnR DUT- O" 
• EII(RGENCY WAnR 'EEDER- SET 

PLUG 

SUPPLY HOT WAnll OUT 
SEE PIIOJECT PLANS fOIl 
CONTINUATION - --, 

lJI,,=:~=:_W_A_T_E_R_D_R_OPS_TO __ _ 

CONTIIOL 

RETUIIN HOT WATER 
IN - S[[ PIIOJECT PLANS 
fOil CONTINUATION 

TllOUIH DllAIN - S[[ O[TAIL 

." HUB END OIIAIN 
SEE PLUilIING 

LIN[ TO EX_ION 
TANK - SEE PROJECT 
PLANS fOIl SIZE -ISO P.S.I. STEEL 

WELD .. REOUCEII 

-=LDING HALF SEAL WELD 
COUPLING ALL AROUND 

CLUN 

t----+- RETURN HOT WAUII IN 

rl+----+- CHEDC VALVE 

_CAn _II." 
mEL PLAn. "'INT 
WI'nI 2 COATS Of IUCII 
RUST IN .... .,... "'INT 

~L~:D -:.J&l=t;t1rl-~..J!I" 8--' fL =:I'" 0lIi"~'" ... --~~ ~S;~~P 
CONTINUE TO." TO WmI", ~~ ~NS1iIIII[~==r'---
:;JO&N ~:.E ..:e~EL CUT .I/Z"DIAlI[nll 

DETAILS OF AIR RELEASE FITTING 
ELEVATION 

DETAILS OF TROUGH DRAIN 

OF THE THREE PASS, OIL FIRED, SCOTCH TYPE, HOT WAT ER BOI LER 

OF C A PA CITI ES OF THE THREE PASS 01 L FIRED, SCOTCH HOT WATER BOILER 
BOlLE II 

110. 
HEATING SUII'ACE HEATINe SUII'ACE 'UIINACE VOLUME 

WATEIISIDE '1 liE SIDE IUNIIiUM 
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DESIGNING THE INSTALLATION OF THE THREE-PASS, 
OIL-FIRED, SCOTCH TYPE, STEAM BOilER 

I !>.lllll!!l!'I1. THE REOUIRED_PUTPUT OF THE BOILER BY THE USUAL METHODS AS OUTLINED IN THE 
ASHRAE GUIDE AHD DATA BOOK . NORMALLY, THE OUTPUT IS DEFINED BY THE TWO FOllOWING 
VALUES : 

A GROSS OUTPUT IN MBH 
B NET OUTPUT IN MBH 

2. DETER-,~j-"_UJ~E OIL FIRING RATE -

A. CALCULATE THE REQUIRED INPUT IN BTUIHR BY DIVIDING THE REQUIRED GROSS OUTPUT BY 
80 (EFFICIENCY; 

B. CALCUL4TE THE REQUIRED AMOUNT OF OIL TO BE BURNED BY DIVIDING THE INPUT IN BTUIHR 
BY THE HEATING VALUE OF THE OIL IN BTU/ GALLON. 

THE HEATING VALUE FOR NO. 5 AND NO. 6 OIL CAN BE ASCERTAINED FROM THE LOCAL FUEL OIL 
SUPPLIER; IF NOT AVAILABLE, USE 148,800 BTU/ GAllON FOR NO. 5 OIL AND 153,400 BTU/GAllON 
FOR NO. 6 OIL. 

3. CHOICE OF THE GRADE OF THE FUEl OIL TO BE BURNED SHOULD BE BASED ON A STUDY OF THE 
FACTORS INVOL VED AND EACH OF THE FOLLOWING ITEMS SHOULD BE CONSIDERED 

A. COST OF EACH TYPE OF OIL 

B. DOES OWNER HAVE OTHER BUILDINGSWHERE HE IS BUYING OIL UNDER ONE CONTRACT? 

C AVAILABILITY OF fACH TYPE OF OIL, PARTICULARL Y DURING PERIODS OF BAD WEATHER . 

D. HOW MUCH OIL STORAGE CAN BE PROVIDED? 

E CONSIDERATIOM OF THE OIL HEATING REQUIREMENTS FOR EACH TYPE OF OIL . 

F STUDY LOCAL CODES AND ORDINANCES REGARDING THE BURNING OF FUEL OIL . 

G. STUDY THE CALIBER OF OPERATING PERSONNEL AND WHETHER OR NOT A LICENSED ENGINEER 
IS REQUIRED 

H. CALCULATE THE YEARLY FUEL CONSUMPTION BY THI; FOLLOWING FORMULA (FOR HEATING ONLY). 

ANNUAL FUEL IN GAL ~ TOTAL HEAT LOSS (BTUIHR) x ANNUAL DEGREE DAYS 
'. DESIGM TEMPERATURE DIFFERENCE x 5000 

4. OIL BURNER - THE OIL BURNER WILL NORMALLY BE OF THE AIR ATOMIZING TYPE AND WILL REQUIRE 
AN AIR COMPRESSOR - CONSULT MANUFACTURERS DATA FOR SIZE . 

s. BOILER SElECTION - THE BOILER SELECTED SHOULD HAVE A NET RATING EQUAL TO THE COMPUTED 
BLOCK HEAT LOAD FOR THE BUILDING. WHERE TWO BOILERS ARE TO BE USED, EACH BOILER SHOULD 
HAVE A NET RATING EQUAL TO "·2/3·PERCENT OF THE COMPUTED BLOCK HEAT LOAD. ':AREFUL 
CONSIDERATION SHOULD BE GIVEN TO FUTURE ADDITIONS TO THE BUILDING WHEN COMPUTING THE 
BLOCK HEAT LOAD FOR THE BUILDING. 

6. CALCULATE THE AMOUNT OF COMBUSTION AIR REQUIRED - TItE FOllOWING FORMULA ALLOWS FOR 
30% EXCESS AIR FOR COMBUSTION AT 70 DEGREES F. 

CFM - 35 x GPH OF OIL 

NOTE: THIS IS THE AMOUNT OF AIR REQUIRED FOR COMBUSTION AND IS NOT THE CFM CAPACITY OF 
THE 1.0. FAN SINCE THE 1.0. FAN IS HANDLING THE HOT PRODUCTS OF COMBUSTION . 

7. CALCULATE THE AMOUNT OF FREE AREA REQUIRED IN THE COMBUSTION AIR LOUYERS - THE FOL. 
LOWING FORMULA ALLOWS FOR 30"1 EXCESS AIR ABOVE THAT REQUIRED UNDER NO. 6 AND IS THE 
AMOUNT REQUIRED FOR COMBUSTION AND FOR VENTILATION OF THE BOILER ROOM . 

CFM /. 1.3 ~ 250 FT . PER MIN. ~ FREE AREA OF COMBUSTION AIR LOUVERS 

IT SHOULD BE NOTED THAT MOST LOUVERS HAVE ONLY ABOUT scm FREE AREA AND THIS SHOULD BE 
TAKEN INTO ACCOUNT WHEN SIZING THE LOUVER. DOUBLING THE AMOUNT GIVEN BY THE ABOVE 
FORMULA IS USUALLY ADEQUATE FOR THE GROSS SIZE OF THE COMBUSTION LOUVER. CAUTION-
DO NOT USE INSECT SCREEN ON THE LOUVER; USE n INCH MESH BIRD SCREEN. ---

8. DETERMINE THE REOUIRED STACK SIZE AND HEIGHT - COMSULT THE MANUFACTURER'S CATALOG 
FOR THIS DATA. BE CAREFUL NOT TO COMBINE THE BOIL ER STACK WITH AN INCINERATOR STACK. 
ALWAYS CHECK THE LOCAL CODES REGARDING STACK SUE AND HEIGHT. 

9. STEAM TRIM - THE BOILER SHOULD BE EOUIPPED WITH THE FOLLOWING MINIMUM STEAM TRIM. 

A. HIGH LIMIT PRESSURESTAT TO SHUT OFF THE OIL BURNER IF THE BOILER ROOM PRESSURE 
REACHES A PREDETERMINED HIGH LIMIT SETTING. 

B. PROVIDE AN OPERATING PRESSURESTAT TO START AND STOP THE OIL BURNER TO MAINTAIN 
THE STEAM PRESSURE. IF MORE THAN OME BOILER IS USED, LOCATE A MASTER PRESSURESTAT 
IN THE MAIN HEADER TO START AMD STOP ALL OIL BURMERS. 

C. PRESSURE GAGE - PROVIDE A PRESSURE GAGE TO IMDICATE THE STEAM PRESSURE 1M THE 
fOfUR. .; 

D. PUMP STARTER. LOW WATER CUT'()FF AMD ALARM - PROVIDE A COMBIMATION FLOAT AMD 
MERCURY SWITCH TYPE PUMP STARTER, LOW WATER CUT'()FF AMD ALARM. THE PUMP STARTER 
SHALL START AND STOP THE COMDEMSATE RETURM PUMP TOMAINTAIM THE WATER LEVEL 1M 
THE BOILER AT THE DESIRED HEIGMT. THE LO. WATER CUT·OFF AND A LARM SHALL SHUT OFF 
THE OIL BURMER AMD SOUMD AN ALARM IF TlIE LEVEL 1M THE BOILER FALLS TO A PREDETER· 
MIMED LOW LEVEL. 

E. EMERGENCY WATER FEEDER - THE EMERGEMCY WATER FEEDER SHALL OPEM CITY WATER 
PRESSURE IMTO THE BOILER 1M THE EVENT THAT THE WATER LEVEl IN THE BOILER FALLS TO 
A PREDETERMIMED LOW LEVEL. 

F. STEAM PRESSURE RELIEF VALVES OF THE MUMBER AND CAPACITY AS REQUIRED BY THE ASME 
CooE. 

10. STEAM AMD BOILER FEED VALVES - BOILER STOP VALVES ARE REQUIRED TO BE OF THE OS&Y 
RiSiNG STEM TYPE AMD MAKE·UP WATER FEED MUST BE CONMECTEO ON THE BOILER SIDE OF All 
VALVES. 
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_ ONIIATED .ATe \lllU.VI-........ ---' 

IUI'PLY STUM 10 HlAOIII 
SU PIIO.IECT PLANS fOIl 
CONTINUATION 

VALVE OPERATING CHAIN 

PLUG 

LOW WATER CUT OFI'-----tt-- - __ -....I~I 

CONTROL PANEL o 
OUT 

ClI:GI~H~' GATE VALVE 

HARTFORD LOOP 

BOILER C 
CHANNEL SUPPORT 

FL. LINE 

FRONT ELE VATION 

INSTALLATION 

INSTALL BOILER DEAD LEVEL BOTH DIRECTIONS. 

2. F',LL SYSTEM SLOWLY AND CHECK FOR LEAKS. 
3. OBSERVE RISE bF WATER IN SooHT GLASS AND 

TEST TRY COCKS . 
4. CONTACT OIL BURNER CONTIIACTOR FOR BURNER START-UP. 

5. 00 NOT ALLOW UNHEATED FRESH WATER TO STAND IN BOILER 
fOR EXTENDED PERIOOS AS RAPID CORROSION FROM 
OXIDATION IIAY PIT TUIES. 

EQUALIZING LEG 
FULL SIZE OF 
BOILER RETURN 
TAPPING 

TROUGH DRAIN 
SEE DETAIL 

NOT E S 

6. INCREASE TEMPERATURE. 

7. 00 NOT OPERATE BOILER UNDER 160'F . BECAUSE CONDENSATION 
MAY FORM IN TUBES. 

I . FIRE BOI LER TO 190'F. BOIl.ER WATER TEMPERATURE TO DRIVE 
OFF FREE OXYGEN. 

9. CHECK TO SEE IF AOEQUATE COMBUSTION AIR (200% OF STACK SIZE) 
HAS BEEN PROVIlEO INTO THE BOILER ROOM. 

10. CHECK SAFETY RELIEF VALVES BY PULLING HANDLE. 

SIDE EUYATION 

em
lll'l'

T 
10' 

, FABRICATE .~ 114' STEEL 
PLATE a PAINT WrTlI 2 COATS 
OF BLACK RUST INHIBITING PAINT 

PL AN ELEVATION 

DETAILS OF TROUGH DRAIN 

DETAILS OF THE INSTALLATION OF THE THRE E PA SS, OIL FIRE D, SCOTCH TYPE, STEAM BOI LE R 

SCHEDULE OF CAPACITIES OF THE THREE PASS, OIL FIRED, SCOTCH TYPE, STEAM BOILER 

.0ILEF S. B.I. 6ROSS S· ' . I. NET 
N(). OUTPUT OUTPUT 

WORKING PRESSURE 
RA11NG OF BOILER 

HEATING, VENTILATION, AND 

OIL FIRING RATE 
EATI NG SURFACE HEATIN6 SURFACE FURNACE VOLUME 

WATERSIDE FIRESIDE MINIMUM 
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DESIGNING THE INSTALLATION OF THE THREE-PASS, 
GAS-FIRED, SCOTCH TYPE, HOT WATER BOILER 

1. DETERMINE THE REQUIRED OUTPUT OF THE BOILER BY THE USUAL METHODS AS OUTLINED IN THE 
ASHRAE GUIDE AHD DATA BOOK. NORMALLY, THE OUTPUT IS DEFINED BY THE TWO FOLLOWING 
VALUES: 

A. GROSS OUTPUT IN MBH 

B. NET OUTPUT IN MBH 

2. DETERMINE THE GAS FIRING RATE . 

A. CALCULATE THE REQUIRED INPUT IN BTU!1tR BY DIVIDING THE SBI GROSS OUTPUT BY .80 
(EFFICIENCY). 

B. CALCULATE THE REQUIRED AMOUNT OF GAS TO BE BURNED BY DIVIDING THE INPUT IN BTU!1tR 
BY THE HEA TING VALUE OF THE GAS IN BTU/CUBIC FOOT. 

THE HEATING VAlUE FOR GAS CAN BE ASCERTAINED FROM THE LOCAL GAS COMPANY: IF NOT AVAIL
. ABLE, USE 1,000 BTU/CUBIC FOOT FOR NATURAL GAS. 

3. ANNUAL FUel CONSUMPTIOM - THE ANNUAL FUEL COHSUMPTIOM MAY BE ESTIMATED BY THE FOLLOW
iiiCFORMULA: 

ANNUAL GAS CONSUMPTION IN THERMS = TOTAL HEAl LOSS (BTU!1tR) x ANNUAL DEGREE DAYS 
(100,000 BTU) DESIGN TEMPERATURE DIFFERENCE x 3500 

4. CAlCULATE THE AMOUNT OF COMBUSTION AIR REQUIRED - THE FOLLOWING FORMULA ALLOWS FOR 
30 PERCENT -EXCESS AIR AT"10DEGREESF. 

CFM - 0.265 x CUBIC FEET OF GAS PER HOUR 

NOTE: THIS IS THE AMOUNT OF AIR REQUIREO FOR COMBUSTION AND IS NOT THE AMOUNT OF THE 
FLUE GASES. 

5. CALCULATE THE AMOUNT OF FREE AREA REQUIRED IN THE COMBUSTION AIR LOUVERS - THE FOL
LOWING FORMULA ALLOWS FOR 30 PERCENT EXCESS AIR ABOVE THE REQUiRED UNDER NO . • ABOVE 
AND IS THE AMOUNT REQUIRED FOR COMBUSTION AND FOR THE VENTIUTIOM OF THE BOILER ROOM. 

CFM x 1.3 '" 250 FT . PER MINUTE E FREE AREA OF COMBUSTIOM AIR LOUVERS. 

iT SHOULD BE NOTED THA T MOST LOUVERS HAVE OMLY ABOUT 50 PERCENT FREE AREA AND THIS 
SHOULD BE TAKEN INTO ACCOUNT WHEN SIZING THE LOUVER. DOUBLING THE AMOUNT GIVEN BY THE 

ABOVE FORMULA IS USUALL Y ADEQUATE F~R THE 'GROSS SIZE OF THE COMBUSTION AIR LOUVER. 
CAUTION - DO NOT USE INSECT SCREEN OM THE LOUVER: USE 1/ 2-INCH MESH BIRO SCREEN. 

6. DETERMINE THE REQUIRED STACK SIZE AND HEIGHT - CONSULT THE MANUFACTURER'S CATALOG 
FOR THIS DATA. BE CAREFUL NOT TO COMBINE THE BOILER STACK WITH AH INCINERATOR STACK. 

7. BOILER SELECTIOM - THE BOILER SELECTED SHOULD HAVE A NET RATING EQUAL TO THE COM
PUTED BLOCK HEAT LOAD FOR THE BUILDING. WHERE TWO BOILERS ARE TO BE USED, EACH BOILER 
SHOULD HAVE A NET RATING EQUAL TO 66-2/ 3 PERCENT OF THE COMPUTED BLOCK HEAT LOAD. 
CAREFUL COMSIDERATIOM SHOULD BE GIVEN TO FUTURE ADDITIOMS 'yO THE BUILDING WHEN COM
PUTING THE BLOCK HEAT LOAD FOR THE BUILDING. 

I. WATE!! TRIM - THE BOILER SHOULD BE EQUIPPED WITH THE FOLLOWING MINIMUM WAtER TRIM: 

A. HIGH LIMIT AQUASTAT TO SHUT OFF THE GAS BURNER IF THE BOILER WATER TEMPERATURE 
REACHES A PREDETERMINED HIGH LIMIT SETTING. 

B. PROVIDE AN OPERATING AQUASTAT TO START AND STOP THE GAS BURNER TO MAINTAIN THE 
WATER TEMPERATURE. IF MORE THAH OME BOILER IS USED, LOCATE A MASTER AQUASTAT IN THE 
MAIN HEADER TO START AND STOP AlL GAS BURNERS. 

C. THERMOMETER - A HIGH QUALITY MERCURY FILLED THERMOMETER AT LEAST I-INCHES LONG 
SHOULD BE MOUNTED OM THE BOILER IN A CLEARlY VISIBLE LOCATIOM TO INDICATE THE BOILER 
WATER TEMPERATURE . 

D. PRESSURE GAGE - PROVIDE A PRESSURE GAGE TO INDICATE THE PRESSURE IN THE BOILER. 

E. EMERGENCY LOW WATER CUT -OFF AND WATER FEEDER - A COMBINATION LOW WATER CUT-OFF 
AND WATER FEEDER SHOULD BE USED TO CUT OFF THE GAS BURNER AND SUPPLY MAKE-UP 
WATER UNDER FULL DOMESTIC WATER PRESSURE WHEN THE WATER IN THE BOILER FALLS TO OME
INCH ABOVE THE TOP TUBES. THE WATER FEEDING FEATURE OF THIS DEVICE IS NOT TO BE CON
SIDERED AS A MAKE~UP WATER FEEDER WHICH KORMALLY COMES IN THRU A PRESSURE REDUCING 
VALVE TO MAINTAIN A PREDETERMINED PRESSURE OM THE SYSTEM, BUT AS AN EMERGENCY FEED. 

F. WATER PRESSURE RELIEF VALVES OF THE NUMBER AND CAPACITY AS REQUIRED BY THE ASME 
CODE . 

9. WATER VALVES - BOILER STOP VAlVES ARE REQUIRED TO BE OF THE OS&Y RISING STEM TYPE AND 
MAKE-UP WATER FEED MUST BE CONNECTED OM THE BOILER SIDE OF ALL VAlVES. 

10. GAS TRAIN - A GAS TRAIN WHICH MEETS niE FIA REQUIREMENTS SHOULD BE PROVIDED. 
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A.ailabl. In C ....... TIAN" ... -I\ATE· 

COMBINATION LOW WATER CUT- OFF 
• EMERGENCY WATER F[[OER-Sn 
TO OPERATE WHEN WATER DROPS TO 

PLUG TEE 

SUPPLY HOT WATER OUT 
sn PROJECT PLANS I'CfR 
CONT.NUAT.CfN --.....,.., 

,. IIOUND PRESSURE GAGE ---,.I-'-----ool./U1 
I· AIOVE TOP TUBE ------__ 

, . 
BOILER C __ L 
SUPI'.ORT .. ---..... 

FROtH ELEVATION 

INSTALLATION NOTES 

I INSTALL IOILER DEAD LEVEL 10TH DIRECTIONS. 
2. FILL SYSTEM SLOWLY AND CHECK FOR LEAKS. 
5 OI~ERVE RISE OF WATER IN SIGHT GLASS AND TEST TRY COCIClI . 
4 CONTACT .AS IURNER CONTRACTOR FOR BURNER START-UP. 

CONTROL PANEL 

RETURN HOT WATER 
.N - SEE PROJECT PLANS 
FOIl CONTINUATION 

TROUGH DRAIN- SEE DETAIL 

4· HUB END DRAIN 
5£E PLUM" Na 

S. DO NOT ALLOW UNHEATED FlI£SH WATER TO STANO IN .oILER FOR EXTENDED PERIODS 
AS RAPID CORROSION FROM .OXIDATION MAY PIT TUBES . 

6 INCIIEASE TEMPERATURE . 
7. DO NOT OPERATE BOILER UNDER 160· F BECAUSE CONDENSATION MAY FORM IN THE TUBES . 

Il FIRE BOILER TO "0· F. BOILER WAT[R TEMPERATURE TO DRIVE OFF FREE OXYGEN . 
, CHECK TO 5[E IF ADEQUATE COMBUSTION AIR (200' OF STACK SIZE' HAS IEEN 

P'ROVIOED ' INTO THE BOILER ROOM. 
Ie. CHECK SAFETY "ELIEI' VALVES BY PULLING HANOLE. 

SEAL W£LD ALL 1._ 
~~~~:urtB~ :.~~~.;: 
END ON 45· ANGLE -----' 

A.R 

CLEAN OUT 

n----+--IIVlIIN HOT WATER IN 

~~-------+-C~!~ ~LW 

1:I:~=i==::tII=J~"--- BLOW , DOWN 

COPPER INSECT 
stRtEN IN ""'ME 

DETAILS OF AIR RELEASE FITTING 

BOILER 
NO. 

DETAILS OF THE INSTALLATION 

SCHEDU.LE OF CAPACITIES 
WOIIIIINII PRESSURE 
RATING OF .oILER 

DETAILS OF TROUGH DRAIN 

OF THE THREE PASS, GAS FIRED, SCOTCH TYPE! HOT WATER BOILER 
NO SCALE 

THE THREE PASS, GAS FIRED, SCOTCH TYPE, HOT WATER BOILER 

HEAT.NG 'SURFACE HEAT.Ne SURFACE FURNACE VOLUME 
WATERSIOE 'IRESlOE M.NIMUM 
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