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ACCURATE AIR MEASUREMENT BY NASH ORIFICE METHOD

CHAPTER T
| NTRODUCT [ ON

MANY YEARS AGO THE NASH ENGINEERING COMPANY FOUND THAT A SPEC|AL
TYPE OF OR|FICE OFFERED THE MOST SAT|SFACTORY METHOD OF ACCURATELY MEASURING@
AIR IN THE TESTING OF NasH AirR COMPRESSORS AND VACUUM PuMPS. STANDARD!ZED
ORIFICE EQUIPMENT FOR THIS WORK HAS BEEN DESIGNED AND CARRIED TO A HIGH DE-
GREE OF PERFECTION BY EXTENS|VE INVESTIGATION AND CAL|BRATION CONDUGTED I[N
THE ENGINEER)NG DEPARTMENT LABORATORIES OF THE NASH ENGINEERING COMPANY AT
SouTH NorwaLk, CONN.

THIS BOOKLET GIVES A COMPLETE DESCRIPTION OF THESE ORIFICES AND
THEIR USE. WHEN USED WITH THE ORIFICE EQUIPMENT SPECIFIED, THIS METHOD PRO-
VIDES A CONVENIENT WAY TO TEST ROTARY VACUUM PUMPS AND COMPRESSORS. [HE RE-
SULTS SECURED ARE ACCURATE WITHIN 2%-

DETAIL OF STD. ORIFICE PLATE

N

DETAIL OF STD. ORIFICE HOLDER UNIT
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CHAPTER 1L
DESCRIPTION OF EQUIPMENT

Pl [©F CRIEICE

THE ORIFIGCES ARE MADE OF HARDENED STA|NLESS STEEL PLATES OR |TS
EQUIVALENT, GROUND TO A UN|FORM THICKNESS OF 1/8". THE HOLES THRU THESE
ORIFICE PLATES ARE REAMED TO SIZE, EXTREME CARE BEING TAKEN TO OBTAIN A SHARP ,
SQUARE EDGE. |IT IS ESSENTIAL THAT THE SHARPNESS OF THIS EDGE BE MA | NTA | NED,
OTHERW| SE THE ACCURACY OF THE RESULTS CAN NOT BE GUARANTEED. A TYPICAL OR|-
FICE IS SHOWN ON PaGE 1. FOR COMPLETE DETAILS SEE DRAWING D-8781.

ORIFICE HOLDER UNIT

A STANDARD|ZED ORIFICE HOLDER UNIT CONSISTS OF A 1"X6" pPIPE N|PPLE
EQUIPPED WITH A SPECIAL CLAMP FOR HOLDING THE ORIFICE IN PLACE. I|T IS ABSO—
LUTELY NECESSARY THAT THE ORIFICE PLATE BE USED ONLY IN CONNEGCTION WITH THIS
STANDARD ORIFICE HOLDER UNIT. THE CALIBRAT|ON DATA HEREIN |S BASED UPON THIS
USE ONLY., THIS HOLDER IS ILLUSTRATED ON PAGE 1. FOR GCOMPLETE DETAILS SEE
DRAWING D-8775.

MULTIPLE ORIFICE HEADER

FOR THE MEASUREMENT OF VARY|NG QUANTITIES OF AIR, ORIFICE HEADERS
ARE MADE UP |N APPROPR|ATE SIZES FOR THE CAPACITIES TO BE MEASURED BY |N—
STALLING MULTIPLES OF THE ORIFICE HOLDER UNITS ON A MAIN HEADER. A TYP|CAL
ORIFIGE HEADER |S SHOWN BELOW. FOR COMPLETE DETAILS OF THESE HEADERS SEE
DRAWINGS C-6056 THRU C-6060 AND B-5294 THRU B-5298.

A TYPICAL ORIFICE HEADER
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CHAPTER 11T
APPLICATION TO VACUUM PUMPS AND COMPRESSORS

FOR THE TESTING OF A VAGUUM PUMP, THE APPROPRIATE ORIFICE HEADER IS
BOLTED TO THE INLET OR SUCTION CONNECTION OF THE PUMP WI|TH A MERCURY U TUuBE
MANOMETER OR MERCURY COLUMN VACUUM GAGE CONNECTED TO THE PRESSURE CONNECT |ON

OF THE ORIF|CE HEADER AS |LLUSTRATED BELOW. IN THE TESTING OF NASH COMPRESSORS,

THE APPROPRIATE OR|F|CE HEADER |S BOLTED TO THE DISCHARGE CONNEGCTION OF THE
COMPRESSOR SEPARATOR WITH SU|TABLE CALIBRATED PRESSURE GAGE ATTACHED TO THE
PRESSURE CONNECT|ON OF THE ORI|F|JCE HEADER, ALSO |LLUSTRATED BELOW.

THE VACUUM PUMP OR COMPRESSOR MAY BE TESTED OVER ITS COMPLETE VACUUM
OR PRESSURE RANGE BY VARYING EITHER THE SIZE OR THE NUMBER OF ORIF|CES LEFT
OPEN ON THE ORIFICE HEADER. THE ORIF|CE HEADER THEREFORE SERVES AS A PRESSURE
CONTROLLING DEVICE WHILE AT THE SAME TIME SERVING AS A FLOW METER.

THE SUSTAINED PRESSURE OR VACUUM MAINTAINED ON THE ORIFI|GE HEADER
WHEN REFERRED TO THE ACCOMPANYING ORI|FICE CAL|BRATION DATA AT THAT PARTICULAR
PRESSURE OR VACUUM, |ND]CATES, AFTER APPLYING ANY NECESSARY CORRECTIONS, THE
VOLUME OF A|R FLOWING THRU EACH ORIF|CE. THE TOTAL OF THE AJR FLOW THRU ALL
OPEN ORJFJCES AS THUS OBTA|NED, OF COURSE, |NDICATES THE TOTAL AIR FLOW.

ORIFICE HEADER IN POSITION
FOR TEST OF NASH COMPRESSOR

- ORIFICE HEADER IN POSITION FOR
TEST OF NASH VACUUM PUMP
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CHAPTER T&
STANDARD CONDITIONS DEF |NED

THE CALIBRATION VALUES GIVEN FOR AIR FLOW UNDER VACUUM AND PRESSURE
CONDITIONS INDICATE THE FLOW OF AJR UNDER THE FOLLOWING DES)GNATED STANDARD
COND|TIONS ONLY.

VACUUM

FOR FLOW INTO A VACUUM, THE DATA ARE BASED UPON THE FLOW OF FREE
ATMOSPHER |G AIR AT 60F, 50% RELATIVE HUMIDITY, FROM A BAROMETR|C PRESSURE OF
29.92' TO THE VACUUM, EXPRESSED IN |NCHES MERCURY. THE DENS)TY AND SPECIFIC

VOLUME OF THIS A|R AT THE UPSTREAM OR ATMOSPHER|C COND|T[ONS ARE -

DEnsITY = 0.07608 LBS PER CUBIC FOOT
SPECIFIc VoLuME = 13.7144 cu FT PER POUND

THE RATE OF FLOW |S EXPRESSED N TERMS OF CUBIC FEET PER MINUTE OF
THIS AIR WHEN EXPANDED TO THE VACUUM AND AT 60F.

PRESSURE

ForR AIR FLOW UNDER PRESSURE COND|TIONS, THE DATA ARE BASED UPON
THE FLOW OF COMPRESSED DRY AIR AT 60F FROM THE GAGE PRESSURE [NDICATED TO A
STANDARD BAROMETRIC PRESSURE OF 29.92". THE RATE OF FLOW |S EXPRESSED |N
TERMS OF CUBIC FEET PER MINUTE OF FREE DRY AIR AT A BAROMETRIC PRESSURE OF
29,92" ABSOLUTE AND AT 60F.

THE DENSITY AND SPECJFIC VOLUME OF THIS FREE AIR AT THE STANDARD
DOWNSTREAM OR ATMOSPHER|C PRESSURE COND|TIONS ARE —

DENsSITY = 0.07633 LBS PER CUBIC FOOT
SPeciFic VoLuME = 13.10 cu FT PER POUND

STANDARD BAROMETER

THE STANDARD BAROMETER USED THRUOUT THE DATA |S BASED UPON A MER—
CURY COLUMN 29.92" HigH AT 32F AND EQUIVALENT TO 14.7 POUNDS PER SQUARE |NCH
ABSOLUTE PRESSURE.
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CF 5

FFy
FF

F

NOMENCLATURE
OBSERVED BAROMETER IN |NCHES MERGURY
BAROMETER CORRECTED TO 32F |IN |NCHES MERGURY
OrRIFICE DIAMETER IN |NCHES
OBSERVED GAGE PRESSURE |N POUNDS PER SQUARE |NCH
GAGE PRESSURE REFERRED TO STANDARD BAROMETER IN POUNDS PER SQUARE | NCH
OBSERVED VACUUM IN |NGHES MERCURY
VAacuuM CoRREGTED TO 32F IN INCHES MERGURY

Vacuum CORRECTED TO 32F AND REFERRED TO STANDARD BAROMETER IN |NCHES
MERCURY

PARTIAL VAPOR PRESSURE OF WATER IN INCHES MERGURY

TEMPERATURE O ESTHE MERCURY IN BAROMETER OR IN DIFFERENT I AL Vacuum GAGgEe
IN OF

TEMPERATURE OF THE Pump INLET AIR IN OF
TEMPERATURE OF THE INLET SEaL WATErR 1N OF
TEMPERATURE OF THE ORIFICE INLET AR IN OF

VoLuMme oF AIR FLow IN Cusic FEET PER MINUTE THRU ORIFICE AS GIVEN IN
THE CALIBRATION DATA AT THE VAGUUM (HC)

VoLume oF AIR IN CuBic FEET PER MINUTE ACTUALLY ENTERING PUMP DURING
THE TeST AT THE VAcuuM (Hg)

VoLuME oF Ajr IN CuBic FEET PER MINUTE AT THE VACUUM (Hg) WHicH WouLp
Be PumpeD UNDER STANDARD COND|TIONS

VoLuME ofF FRee DRy AIrR FLow IN CuBic FEET PER MINUTE THRU ORIFICE As
GIVEN IN THE CALIBRATION DATA AT THE GAGE Pressure (H)

VoLuME oF FRee DRy AIrR IN CuBic FEET PER MINUTE MEASURED AT TesT
ConDITIONS

ConvERs10ON FAGTOR To ConverRT VAcuuMm Pump PERFORMANGE To VALUE |T WouLp
HAVE AT STANDARD SEAL TEMPERATURE

CORRECTION FACTOR TO REFER VACUUM AND PRESSURE TO STANDARD BAROMETER

FLow FAcTOR To CORRECT STANDARD VAcUUM ORIFICE CALIBRATION DATA TO
EX)1sTING BAROMETRIC PRESSURE (BC)

FLow FACTOR To CORRECT STANDARD PRESSURE ORIFICE CAL|BRATION DATA TO
Ex1sTING BAROMETRIC PrESSURE (B,)

FLow FACTOR TO CORRECT STANDARD VAGCUUM OR PRESSURE ORIFIGE CAL |BRAT|ON
DAaTA ForR FLow AT ExisTinNG ORIFICE INLET TEMPERATURE @)

FLow FAcToR TO CORRECT STANDARD VACUUM OR PRESSURE ORIFIGE CAL IBRATION
DATA FOrR VoLUME AT Ex|sTiNg PuMmp INLET TEMPERATURE (T2)
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CHAPTER 3
ORIFICE FLOW CORRECTION FACTORS

IN APPLYING THE ORIFIGE FLOW VALUES AS GIVEN IN THE CAL|BRATION DATA,
IT SHOULD BE KEPT IN MIND THAT IN EVERY INSTANCE THE VOLUME |NDICATED |S THE
RATE OF FLOW AT THE PART|CULAR VACUUM OR PRESSURE DIFFERENTIAL REFERRED TO.
THESE VALUES CAN BE CORRECTED TO OTHER CONDITIONS BY THE APPLICATION OF THE
FOLLOWING CORRECTION FACTORS., THE ACTUAL OBSERVED VACUUM (CORRECTED TO 32F
MERCURY COLUMN) OR PRESSURE DIFFERENTIAL ACROSS THE ORIFICE SHOULD FIRST BE
REFERRED TO THE GALIBRATION DATA FOR THE STANDARD VOLUME UNDER THE SAME DIF-
FERENT|AL AND THEN THE CORRECTION FACTORS APPLIED TO THIS VALUE OF VOLUME AND
DIFFERENTIAL.

A. CORRECT|ON FACTORS FOR FLOW INTO A VACUUM

1. TEMPERATURE CORRECTION TO MERCURY COLUMNS

THE GAL |BRATION DATA ARE REFERRED TO A 29.92" BAROMETER WITH MERCURY
AT 32F. |T 1S THEREFORE NECESSARY TO FIRST CORRECT THE OBSERVED BAROMETER
AND VACUUM COLUMN READINGS TO A 32F BASIS BEFORE REFERRING TO THE CALI|BRAT|ON
DATA. THIS CORRECTION IS SIMPLIFIED BY REFERENGE TO CORRECTION CURVE (1),
PAGE 11, ENTITLED "TEMPERATURE CORREGTIONS OF BAROMETER AND VAcUuuM COLUMN
ReADINGS TO STANDARD 32F Basis'.

2. FLow CORRECTION FOR BAROMETER

FOR BAROMETRIC PRESSURES OTHER THAN 29,92", THE RATE OF FLOW AND THE
RATIO OF EXPANS|ON FOR A GIVEN VACUUM DIFFER FROM THE VALUES GIVEN IN THE
CAL |BRATION DATA. THE CORRECTION FACTORS OF curves (2) Anp (3), Pages 12 AnD
13, WHEN APPL |ED TO THE CALIBRATION DATA AT THE OBSERVED VAGUUM (CORRECTED TO
32F) WILL GIVE THE ACTUAL VOLUME FLOW AT THE OBSERVED VACUUM AND 60F. CURVES
(2) ano (3) ARE BASED UPON THE FOLLOWING FORMULAS:

FOR VAGCUUMS ABOVE THE CRITICAL VALUE ——
FF1= Be 29,92 - Hg)
29.92 % Be - Hc)
FOR VACUUMS BELOW THE CRITICAL VALUE —-—
FF] = = /28992 - Rg
BC = HC

THE CRITICAL VAGUUM |S NOT CONSTANT FOR ALL ORIFIGES, VARYING FROM
ABOUT 13 TOo 18 INCHES MERGCURY. IN THIS RANGE AN AVERAGE CORRECTION FACTOR 1S
SHOWN «

3. FLow CORRECTIONS FOR CHANGE IN AIR TEMPERATURE AND HUMIDITY

IF THE AIR AT ATMOSPHERE IS AT A TEMPERATURE OTHER THAN 60F, THE RATE
OF FLOW CHANGES INVERSELY AS THE SQUARE ROOT OF THE ABSOLUTE TEMPERATURES.
By REFERENCE TO CURVE (7), PAGeE 17, THE GALIBRATION DATA MAY BE CORRECTED TO
GIVE THE FLOW UNDER DIFFERENT UPSTREAM TEMPERATURE CONDITIONS. THE VOLUMES
AT THE VACUUM AS CORRECTED WouLD BE AT 60F. THIS CURVE |S BASED UPON THE
FOLLOWING FORMULA:

FlFg = 519-6
459.6 + T4
|F THE TEMPERATURE AT THE VACUUM D|FFERS FROM 60F AT THE POINT OF

MEASUREMENT, A FURTHER CORRECTION SHOULD BE MADE, THE VOLUME VARYING DIRECTLY
AS THE RATIO OF THE OBSERVED ABSOLUTE TEMPERATURE TO THE STANDARD ABSOLUTE

6
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TEMPERATURE OF 519.6F. THIS CORRECTION CAN BE MADE BY REFERENCE TO GURVE (8),
PAGE 18. THIS CURVE IS BASED UPON THE FOLLOWING FORMULA:

FF4 = 459.6 + T2
519.6

NOTE: WHEN APPLIED TO NASH VACUUM PUMP TESTS, THESE TEMPERATURE GOR—
RECT|ONS MAY ORDINARILY BE NEGLECTED. [IHE CHANGE IN VOLUME OF THE AIR DUE TO
THE TEMPERATURE CHANGE, WHEN ALLOWANCE IS MADE FOR THE SLIGHT COOLING AFTER
EXPAND|NG THRU THE ORIFICE, ABOUT OFFSETS THE CHANGE IN RATE OF FLOW THRU THE
ORIFICE GCAUSED BY THE TEMPERATURE CHANGE FROM STANDARD.

THE GCORREGTION FOR GHANGES IN RELAT|VE HUMIDITY IS SO SMALL THAT [T
MAY BE NEGLECTED. AN AVERAGE HUMIDITY OF 50% IS ASSUMED FOR THE STANDARD
CAL | BRATION DATA.

B. CORRECTION FACTORS FOR PRESSURE FLOW TO ATMOSPHERE

1. FLow CORRECTION FOR BAROMETER

FOR BAROMETRIC PRESSURES OTHER THAN 29.92", THE RATE OF FLOW AND THE
RATIO OF EXPANSION FOR A GIVEN GAGE PRESSURE DIFFER FROM THE VALUES GIVEN [N
THE CALIBRATION DATA. THE CORRECTION FACTORS OF CURVE (6), PAGE 16, WHEN Ap—
PLIED TO THE CAL IBRATION DATA AT THE OBSERVED GAGE PRESSURE WILL GIVE THE AG-
TUAL VOLUME FLOW MEASURED AT THE OBSERVED BAROMETER AND AT 60F. Curve (6) i1s
BASED UPON THE FOLLOWING FORMULAS:

FOR GAGE PRESSURES ABOVE THE CRITIGAL VALUE ——

FlF 5 = 29.92 Be o ln
'-g——— 4912
c 29 .82 F 5

.4912

FOrR GAGE PRESSURES BELOW THE CRITICAL VALUE ——

FFp = 29.92
Bc

THE CRITICAL PRESSURE 1S NOT GONSTANT FOR ALL ORIFICES, VARY|ING FROM
ABOUT 14 TO 36 POUNDS PER SQUARE [NCH. |N THIS RANGE AN AVERAGE CORRECT|ON
FACTOR 1S SHOWN.

2. FrLow CorrRecTIONS FOR CHANGE IN AIR TEMPERATURE AND HuMiDITY

|F THE COMPRESSED A|R FLOWING INTO THE ORIFICE 1S AT A TEMPERATURE

OTHER THAN 60F, THE RATE OF FLOW CHANGES [NVERSELY AS THE SQUARE ROOT OF THE
ABSOLUTE TEMPERATURES. BY REFERENGE TO GURVE (7), PAGE 17, THE CALIBRATION
DATA MAY BE CORRECTED TO GIVE THE FLOW UNDER DIFFERENT UPSTREAM TEMPERATURE
CONDITIONS. THE VOLUME AT ATMOSPHERE AS CORREGTED WOULD BE AT 60F. IF IT Is
DESIRED TO REFER THIS VOLUME AT ATMOSPHERE TO ANY OTHER THAN 60F, A FURTHER
CORRECTION CAN BE MADE, THE VOLUME VARYING DIRECTLY AS THE RATIO OF THE 0B-
SERVED ABSOLUTE TEMPERATURE TO THE STANDARD ABSOLUTE TEMPERATURE OF 519.6F.
THIS CORRECTION GAN BE MADE BY REFERENCE TO CURVE (8), Page 18.

NO GCORRECTION |S ORDINARILY NECESSARY FOR VARIATIONS IN THE HUMIDITY
OF THE AIR FLOWING AS THIS FACTOR |S OF NO IMPORTANCE AT HIGH PRESSURES, AND
EVEN AT VERY LOW PRESSURES IT |S SUCH A LOW VALUE THAT |IT MAY BE NEGLECTED.
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CHAPTER MT
PERFORMANCE CONVERSION FACTORS

THE APPLICATION OF THE CORRECTION FACTORS OF CHAPTER M TO THE CALIBRA-
TION DATA PROVIDES US WITH AN ACCURATE MEASUREMENT OF THE VOLUME OF AIR ENTER-
ING THE VACUUM PUMP OR THE COMPRESSOR UNDER THE CONDITIONS OF THE TEST. IT
|S CUSTOMARY TO EXPRESS THE PERFORMANCE OF SUCH UNITS UNDER STANDARD CONDI-
TIONS. THE FOLLOWING FACTORS MAY BE USED TO CONVERT THE ACTUAL CAPAGITY AND
VACUUM OR PRESSURE DIFFERENTIAL OF THE UNIT UNDER TEST TO WHAT MAY BE EXPECTED
OF IT UNDER "STANDARD CONDITIONS", THESE CORRECTIONS ARE NOT TO BE CONFUSED
WI|TH THE CORRECT|ON FACTORS OF CHAPTER M WH|CH DEAL EXCLUSIVELY WITH THE
MEASUREMENT OF AIR BY THE ORIFICE METER.

A. VACUUM PUMP PERFORMANCE

1. VAcuuMm REFERRED TO STANDARD BAROMETER

FOR A GIVEN PUMP D|SPLACEMENT AND COMPRESS |ON RATIO, THE VACUUM THAT
CAN BE PRODUCED VARIES WJTH A CHANGE |N BAROMETER. ¥ OR THIS REASON PUMP PER-
FORMANCE |S EXPRESSED |N TERMS OF VACUUM AT A STANDARD BAROMETER OF E|THER
28820 gm 20011

THE FLOW VALUE AS OBTAINED UNDER CHAPTER M GIVES US THE ACTUAL NET
CAPACITY OF THE PUMP MEASURED AT THE ABSOLUTE PRESSURE AND TEMPERATURE OF THE
AIR AS |T ENTERS THE PUMP, PROVIDED, OF COURSE, THERE IS NO RESTRICTION OR
FRICTION LOSS IN THE P|PING BETWEEN THE ORIF|CE HEADER AND THE PUMP [NLET. I|F
THE BAROMETER DUR|NG THE TEST IS OTHER THAN STANDARD AND |F |IT 1S DESIRED TO
REFER THIS PERFORMANCE TO A STANDARD BAROMETER, |T WILL BE NEGESSARY TO CORRECT
THE VACUUM MAINTA|NED AT THIS CAPACITY BY THE RAT|O OF THE STANDARD BAROMETER
TO THE OBSERVED BAROMETER. |N MAKING THIS CORRECTION WARNING 1S GIVEN THAT
WHEN REFERRING TO A 29.92" BAROMETER BOTH THE OBSERVED VACUUM AND BAROMETER
READ|NGS MUST FIRST BE CORRECTED TO 32F, AND WHEN REFERRING TO A 30.0" BAROM-
ETER BOTH OBSERVED READINGS MUST BE CORRECTED TO A 58,8F BAs|s.

Curve (9), Page 19, MAY BE USED TO CONVERT THE OBSERVED VAGUUM (COR-
RECTED TO 32F) TO PERFORMANCE AT A STANDARD 29,92" BAROMETER. JTHIS CORRECT|ON
IS A CORRECTION OF VACUUM ONLY, THE CAPACITY REMAINING THE SAME. THIS CURVE
IS BASED UPON THE FOLLOWING FORMULA:

éEit o ouo)
BC

2. ConversioN To StanparRD WATER SeaL CONDITIONS

A VARIATION |IN THE TEMPERATURE OF THE SEALING WATER USED IN THE NASH
VACUUM PUMP HAS A MODJFYING EFFECT UPON ITS PERFORMANCE. THIS |S BECAUSE OF
THE ACCOMPANY|ING CHANGE |IN THE PARTIAL VAPOR PRESSURE WITHIN THE DISPLACEMENT
CHAMBERS OF THE PUMP, WHICH [N TURN MOD|FIES THE NET PROPORTION OF A|R THAT
CAN BE HANDLED AS WELL AS THE TOTAL ABSOLUTE PRESSURE THAT CAN BE OBTAINED.

ALL NASH VACUUM PUMP PERFORMANCE DATA ARE REFERRED TO A STANDARD EN-
TERING WATER SEAL TEMPERATURE OF 60F AND NORMAL AMOUNT OF SEAL, |F THE SEAL
TEMPERATURE UNDER TEST CONDITIONS 1S OTHER THAN 60F, CORRECTIONS ARE NECESSARY
TO CONVERT THE OBSERVED PERFORMANCE TO WHAT WOULD BE EXPECTED UNDER THE STAND-
ARD 60F SEAL.

Curves (4) ano (5), Pages 14 AnD 15, eNTITLED "CONVERSION FACTORS FOR
NasH Vacuum Pump CAPACITIES TO STANDARD 60F SeEAL TeMPERATURE ' AND "CONVERS!ION
FAcTOrRs FOR NASH VAcUUM Pump CAPACITIES TO STANDARD 60F SEAL TEMPERATURE FOR
ExTREME CONDITIONS", HAVE BEEN PREPARED TO APPROXIMATE THE CAPACITY THAT MIGHT
BE EXPECTED, WITH STANDARD 60F WATER SEAL, BY APPLYING THESE FACTORS TO TEST
CAPACITIES OBTAINED UNDER OTHER WATER SEAL TEMPERATURES. THESE GURVES ARE

8
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BASED UPON THE FOLLOWING FORMULA:

CFy = 29,92 - Hg - P (FOR WATER AT 60 + x)
29.92 - Hg - P (FOR WATER AT T3 + X)
NOTE: VALUES FOR X = 4.0F For O To 22 IN. Ha. Vac.
370 24 ol A
30 A 2 W " 1
2.5 ar 2 =
1.8 AT 28 R
1408 v PO Rl

B. COMPRESSOR PERFORMANCE

1. PRESSURE REFERRED TO STANDARD BAROMETER

CoMPRESSOR PERFORMANCE |S USUALLY EXPRESSED |N TERMS OF GUB|GC FEET OF
FREE DRY AIR AT A STANDARD BAROMETER OF 29.92". THE FLOW VALUE AS OBTAINED
UNDER CHAPTER . GIVES US THE ACTUAL CAPACITY OR NET DISPLACEMENT OF THE COM-
PRESSOR UNDER THE OBSERVED BAROMETER AND MEASURED AT 60F. FOR ANY CHANGE IN
BAROMETER, THE COMPRESSOR DISCHARGE PRESSURE WILL VARY DIREGTLY AS THE RATIO
OF THE STANDARD BAROMETER TO THE OBSERVED BAROMETER.

CurveE (9), PAGE 19, INDICATES THE CORRECTION FACTOR TO APPLY TO THE
PRESSURE OBTAINED ON TEST, TO OBTAIN A CORRECTED PRESSURE WHEN THE PUMP PER—
FORMANCE |S REFERRED TO A STANDARD 29.92" BAROMETER, THE CAPACITY REMAINING
THE SAME. THIS CURVE IS BASED UPON THE FOLLOWING FORMULA:

e = 2252
Be

2., CoMPRESSOR |INLET COND|TIONS

AS HAS BEEN INDICATED IN CHAPTER X, THE CORRECTED VOLUMETRIC FLOW 1S
MEASURED AT THE OBSERVED BAROMETER AND AT 60F. |F THE TEMPERATURE OF THE AIR
ENTERING THE |INLET OF THE COMPRESSOR DIFFERS FROM 60F, THE VOLUME OBTA|NED
UNDER CHAPTER ¥ MUST BE CORREGTED IN ACCORDANCE WITH ANY TEMPERATURE CHANGE.
FOR ORDINARY VARIATIONS [N ATMOSPHERIC TEMPERATURE, GURVE (8), Pace 18, can
BE USED TO CONVERT AIR VOLUMES FROM 60F TO THE VOLUME AT ANY OTHER OBSERVED
TEMPERATURE. THIS CURVE |S BASED UPON THE FOLLOW|NG FORMULA:

FF4 = 459.6 + T
519.6

A WORD OF CAUTION |S ALSO GIVEN THAT ANY RESTRICTION IN THE P|P|NG
AHEAD OF THE COMPRESSOR |NLET SUCH AS A MUFFLER THAT REDUCES THE INLET PRES-
SURE BELOW THE OBSERVED ATMOSPHERIC PRESSURE, SHOULD BE TAKEN |NTO ACCOUNT BY
CORRECTING THE CAPACITY IN DJRECT PROPORTION TO THE RATIO OF THE OBSERVED
BAROMETRIC PRESSURE TO THE ABSOLUTE PRESSURE MEASURED AT THE INLET TO THE
PUMP ,
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CHAPTER MIT
SAMPLE CALCULATIONS

A. VACUUM TEST

e ORGERVED VALUES ——

BAROMETER IN. Ha. GENETR oy
Bar. TEMP. OF (T SRR
Merc. Gage Temp. OF ET1 S e
SEAL INLET Temp. ©F sl sl
OrIFice Dia. IN. (BB.F o s
Vacuum InN. Ha. (B) s w2
2. CurvE VALUES —- CurvE Page
Bar. CORR. TO 32F Bo) . aoren 1 11
VAc. Corr. TO 32° Hg. He N o e 1 11
CFm AT Vac. (Hg) Viis s s l0E0 2
BAR. CORR. FAGCTOR (R )k 180 2 12
SEAL [EMP. CORR. [Facmor AT (ng) (CF7) . . .B72 4 14
VACc. Corr. FACTOR CE) s o 15013 9 19
3. PERFORMANGE CALGCULATIONS —-— FacTOrRs APPLIED
(A) AcTUAL PErRF. AS TESTED CFM
AT Vac. (Hg) (VoD ws 128 118850 9 5. 180
VAGUUM (Hig):  mos IR 00
(8) PERF. REFERRED TO STD. COND.
CFm AT Vac. (Hg) (Ve e s 128 S8H2
VACUUM CHp) '@ 5 i g SO ey By RO
B. " BRESSURENMEST
1. OBSERVED VALUES ~--—
BAROMETER In. Ha. EB) S 3054
Bar. Temp. OF The)ssicsaeid &
| Pump |NLET OF @i
i ORIFICE INLET OF POy
ORIFIGE DiA. IN. @y - - 718
Pressure Les/Sq IN. Yy o o 55.3
2. CurRVE VALUES -- Curve PaGE
Bar. CorRrR. TO 32F (Bedit i nrsni4n 1 1
CFM AT Pressure (H) N oo =0
Bar. Corr. FACTOR EFFZ) . 988 6 16
ORIF. INLET TEMP. FACTOR AR v A 7 17
Puwp INLET TEMP. FACTOR (Gl s, 100 8 18
Press. Corr. FacTor (BR it = Lgg 9 1
3. PERFORMANCE CALCULATIONS --— FACTORS APPLIED
(A) AcTuAL Perf. as TesTED
CFM AT Press. (H) @) s ilb2ie e @ o 988 «
971 x 1.046
PRESSURE e s e
(B) PERF. REFERRED TO STD. COND.
CFm AT Press. (Hg) Qi) e o (02 G
PRESSURE (Hgy . . 54.4 55.3 x .984
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CURVE 1

TEMPERATURE CORRECTIONS FOR BAROMETER AND

VACUUM COLUMN READINGS TO STANDARD 329F BASIS.

NOTE - SUBTRACT CORRECTION FROM OBSERVED READ-
ING. THIS CORRECTS FOR THERMAL EXPAN-
SION OF MERGCURY AND BRASS SCALE FROM

320F.

8

22
\2i
.20
.19 : A
.18
517
.16 7
.15 ‘ . S
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