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U.S.FANINTERNATIONAL® certifies that the USPB and USPA Se ries fans shown herein are li censed to bear the AMCA Seal. Theratings
shown are based ontests and pro ce dures performed inac cor dance with AMCA Publication 211 and AMCAPublication 311 and com ply with
the re quire ments of the AMCA Cer tified Rat ings Pro gram. For air per for mance data re fer to catalogUSC813.

INTRODUCTION

Thiscatalogisasup ple mentto catalog USC813.

This catalog uses pro ce duresinac cor dance with AMCA Stan dards.

The sound power level ratings shown are in deci bels, re ferred to 10*
watts cal cu lated per AMCA Stan dard 301. Values shown are for in let
(L,,) sound power lev elsforinstallationtype ‘C’, ductedinlet, free out-
let. Ratings in clude the ef fects of duct end cor rec tion.

In or der to use this cat a log the user must un der stand two con cepts,
that of spe cific sound power and VP/SP as fol lows:

Spe cific sound power is the means by which a fan’s over all sound
can be re duced to a set of base num bers which still rep re sent the
“sig nature” ofthe originalfan. Thisis provided in the form of decibels
producedfromafandeliveringone CFM atoneinch pres sure overa
fre quency range of eight oc tave bands. In or derto pre dict the sound
of an other geo metri cally similar fan, the spe cific sound power level
spectrumforthattype offananditsop erating pointlo cationonthe fan
curveisfound. The acoustic en ergy cor re spond ing to the newfanis
added back into the “base sig nature”. Thisacoustic energyis called
the “capacityfraction(L,)". There fore, the gen eral equationis:

L,=L,t+L, Where: L, = In let sound power of fan

L= Inlet spe cific sound power fora
particularfandesign

L,= Capacity frac tion which is 10
log (CFM) + 20 log (to tal pres -
sure)

The spe cific sound power of afan changes with op erating pointlo ca-
tiononthefan curve. There fore,ameans mustbe de vised toiden tify
the spe cific sound power lev els which cor re spond to the op er ating
point for which sound is be ing de sired. This is done us ing the term
VP/SP inthatre gard less of speed, fan size or den sity, the VP/SP ra-
tiore mains constantand de finesthe same corre spondingoperating
point for the base fan as well as the new fan.

Thecapacityfraction(L )and VP/SPratio caneasily be found using
Tables land Il. Itisim por tant to note that the VP/SP ra tio re quires
both the VP and SP val ues to be at the same den sity. Be causeitis
necessarythat SPvaluesbeknownatstandard conditionsinorderto
usecatalogUSC813,itisconve nienttodeterminethe VP/SPratioat
standardconditionsusing Tablel. However,theacousticenergy(ca-
pacityfraction- L) isafunction ofthe TP atthe actual op erating con-
di tions of the new fan. There fore, use the TP cor re spond ing to the
actualoperatingconditionsin Tablelloryouwillobtainthewrongval-
ues of sound power.

SAMPLECALCULATION

Thiscatalogisasup ple menttotheairperformance catalogUSC813.
The sample cal culationwhichfollowsisacontinuationofthe sample
se lec tion lo cated on page 8 of USC813.

AUSPARZ7 fan must de liver 25,134 CFM (11.86 m*/sec) at 4.0 inches
(993.4 Pa) static pres sure. The fan must per form at an al ti tude of
5000 feet. (1524 m) with an entering air temperature of 150°F
(65.5°C).

1. DETERMINETHEAERODY NAMICRATING

Theaerodynamicratingisfoundusingthe proceduresfoundon
page 8 of catalog USC813. Thefinalrating atactual op erating
conditionsis:

25,134 CFM (11.86 m’/sec), 4.0 inches (993.4 Pa) static pres-
sure, 1260 RPM and 24.50 HP (18.27 kw).

2. DETERMINETHEVP/SPRATIO

Be causetheinletand outletareas of aple numfanare different
andthetestmethod utilized aninletduct, theinletvelocity ofthe
fan must be used to de ter mine the VP/SP ra tio. From page 21
of USC813, the in let area is 8.3 sq. ft. (.771 m?).

25134 CFM (1186 m/,.
8.3 sq. ft. (771m?)

Inletvelocity = ) - 3028 ft/min (15.4

m/sec).

From Tablel, for 3028 ft/minthe Ve locity Pres sureis .57 inches
wg., by inter po lation, for stan dard air den sity. For con di tions
other than stan dard, Ve loc ity Pres sure must be con verted by
the same fac tor as Static Pres sure in the exam ple on page 8 of
USC813:

VP = 57 inches wg. = .41 inches wg.
1.38

Thenfora Static Pres sure of 4 inches wg. the VP/SP ratiois .11.
3. DETERMINETHECAPACITYFRACTION(L,)

The Capacity Fraction( L,,) is given in Ta ble Il as a func tion of
AirFlow (CFM)and Total Pres sure (incheswg.). Total Pres sure
is the sum of Ve loc ity Pres sure and Static Pres sure, or 4.44
inches wg. By interpolationin Table Il be tween 20,000 and
30,000 CFM, and 4 and 4.5 inches wg. To tal Pres sure, 25,134
CFM at 4.44 inches wg. has a Ca pac ity Frac tion of 57 dB.

4. DETERMINE THE SPECIFIC SOUNDPOWER( L,,) FOR THE
FAN SIZE AND SPEED DE SIRED.

The USPB37 fan will run at 1260 RPM and op er ate at a VP/SP
ratio of .11. In ter po lating for these val ues in the Sound Power
Tabledeterminethevaluesof L ,.

Foraspeed of 1260 RPM and a VP/SPratio of .11, the val ues of
L, are
OCTAVEBANDS

1 2 3 4 5 6 7 8
51 ] 40 29 z 22 18 18

5. DE TER MINE IN LET SOUND POWER LEVELS (L) dB re

10* Watts.
OC TAVE BANDS
1 2 3 4 5 6 7 8
L., 51 &8 40 29 ¥ 22 18 18
L., 57 & 57 57 5 57 57 57
L 106 105 97 8 & 79 75 75
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IN LET SPE CIFIC SOUND POWER LEVELS IN DECI BELS RE FERRED TO 10 WATTS (Lwk)
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BIB|R[H6(4]|4]|35|B[D|B|BI|5SL|D|H D

RPM
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80 IB|R|F[B[D(Z7 A2 |B|L|F|B|D|(Z|A|2A[4A[6[0|F|B|3A|(Z7|(B|46|8|4|4A|D|B|A[(Z7|D[H|8|6(B[(D|N|D|5|0|B|D|NQ|4 B2

1000 |42 [41 | D |34 |3 (B |DH |2 (2[4 (D |H | |B(S(2|#4|4|8|B|J|RB(A|D2|D|4|2[0(F(R)|B|3B|B[5|46|4|0[F3|3|B|B|5 (5 (D)6 |D |3

OIS |DV[(2|D|I2|D(B|B[S[DV|2|D|I2|D|B|B(6[(B[6(D|B|B|D|S5(S|B[DIB|DV|FT[B|IS|I2(HA|6|4|L[(F[2(6|TY|(0Q[R]|D|4 |45

15018 [P |2 |B[|B[D|Z7|A B[V (2B |B|D|(Z7|[A[|0]|4]|6|0|F|B|3A|Z7 |HA|6|8 |4[4A[D[(B|DB|D(H|4|65|8[B|H|B|F|0[(B[D|0|8|F

BR[| 2 |B|H[A|B|BXR(OL2|B|A|ABIXR|BIS|R2|F|DH|RB|IY|B|D|S[A[DF|2|G|S[AD|S|MA[D|D|G|Y[DIDHEL|D|H|D

210|S [B(A DD 12D B[H|BA|D|J|I2(D0|B[H|H|4[4|1B|B(B|D[D|D|B[B|L2|D|F|2

20|57 S| DR |D[2|D|B|T[H[D|L|B|2(V[BB|H|B|S|D|B|B[V|Q|A|B|DBO|(F|B|G|H(R|A|L|4A[L|F|D|6|57[0[R)|D |4 |4

3000 |6L[O[(D2|B|B(D|Z 6L D [D|2|B|B|D|Z7[(B[(B[A[B|D|F7|BH|A[G|HA[B|SL|4|4A[D|D|B|B(D|H|4|5|B|B|B|6#A|B5|0[|B|D|D (8

BOR[(R|D|2 B[N |B[R[Z[D]|L2|B|3#[3A|B|A|B|B|6|2|F7|B|R|e7|5|8|D[6[4|(D]|B|@|6L[5 |A|D|S|4|D|4|6|5 (D548 |D |6

R0 (D (B|A|D|F(R(DVR|D|B(A[D|D|RD|A|B|6|4|4[B|J3|B|[(ODP|B|R|V|T|®|B|B[B|R|46|4[4|4|6|D|B|B|E(D|H

BIR|S7|16(D(2|DIRDIR|ST7 |6[(D(L2|D|IR|D|A|B|L|B(6|D|B|B|F[(R|SL|B(D|B[DV|F|O[(6|DH|R(HA|H6[|4|L|4|0|61|5 |02 |D (4
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S50 |46 |37 |5 (H[3A[2]13]4|46|F7|H|H|A[(2|B|4[6(D[BF|(F|D|S[(D(B|D|L2]|D|B|B|3L|D[(B|R[(6|2|0(H|(BH|N|B|#|D|(S|4]|D|F (A2
600 |4 |0 D[ ((A15]6 |40 |D|H|2[(A]|5|6(S[(4A[(B(J|A|B(2(T7|D|HA|D|B|HA|A|D(B|2(B|8|4(F7(5|(H|B|SH|S[46]|H6|0|F DB
02|44 |B[(B(B(B|V]|0|L]|4|B|D|B[(B|O|0[(HA[6[B|B|3H|B[A[V|B|8|4|B|F|R|D[(D|R8|6|4[(D|(BH|N|B|5|H#|8|6]|8|B|B (AN
100041 |46 |F |B | [A |2 |B[4A |6 [F|D|H|A[(2|B|4]|H6|D|F|D|D|S5[(D|B|D|L2|D[(B(B(AL|D|R|R(6|R]|D|B[DH|HN|D|H|D[(6|4]|D|F |3t

LOSA|IDIDIH2|A|BL[HBAD|ID|A|2(ALH|HS|A|DF|S|A|B2|P|BD|A|DIBAA|D|F|D[B|B|A|F[DH(AD|SIS[HL|H|D|F 1D

150V [B[B|F |F|B(Z|BD[B[B|F|H|B|Z7|BR(A[MA[F|B|B|B|B[F[D[4[(4|1B|H[R|IDID(DA|4A|B[D|A[(A|DS(B|B|S[L[B[D

BOAR| BT |D[B|ID|DARL[SH|FT|B|BVD|S|HA|S|B|JB|DH|D[(A|Q|B|D|2[D[F(R|A|HID[R|H|A|D|DH[H|B|B[A[D[H|4|D|F

20057 |2 (B |F|D|A(A|2|F7|R[6|F|D|A|A|2Z2D(A[G[D|B|B|D|S5(S|D[(P|B|D|B[B|3A||BR2|F|L2|4A[B|D|AL|TY[A[D|H|6|D(F

2000157 [ B | A |D|DB (AN |R|A[S7[H[4]|D|B|H[(2(AD|H|65|4A|B|B|3A[(B|S|2|D|A[D[(B[(H|3||B5(R]|48|B|4|F|D|7|0O[SB(5|6|6|D|F

3000 |57 [0 | B | B |3 |3 |B|Z7 |57 (D |B|B|B|H|B|Z7 D[R4 |4|F|HB|B|B|B[|B|D|[4|[4|B|H|2|¢7|6|2|D|[4[4|B|D|7|64]|H|B|8B|6|2([B

B0 A2 |5 |F|DB|D[T[A|2]|5|F|D|BD[(D(B4[(5|B|B|JH|D[(S|D(B[(R2|L|D|F|2(¢7 A2 R]|S|4A[D[D|(A|B|(B5[HA|D|6|4(D

4200 |57 |57 ({2 |6 |F |D (A (3L |57 15 |2 (5 [F DA |D[D[4|6[D[FH]|35|D|B(B(D(D|B|D|B|B|67 |7 [|B[R|4|R|4A[B|A [N |F|A|D|H[H|D
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INLET SPE CIFIC SOUND POWER LEVELS IN DECI BELS RE FERRED TO 1012 WATTS (Lwk)
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MM |AD|NZ[BIB|B|B|B|F|B|D|2[2|2|2[MA[A[BIB|2|2A[A(A|B|S|B|D|B|2|B|H|R[D|F|ABN[(B|(A|B|S|A[A|B|H|D|5[D
400 |51 (3B |3 |B |24 |B|B|B|(H[D[3|B|B|2(2(2]48]|FB|D|Z7 |24 |22 |5 [4A[|R|A[(Z[(A[D]|6|5|6|(B|H|R|B|B|B|Y|B|L2[(DF|2|Z7 |2
S50 IR |41 |2 (B (D (B |88 |84 3|5 |4 (2|22 (B(4(D(Z7|D|2A(A(2A|R]5|D|2|D|D5|2A |V |5(D|D|B(VB(D(A)|9|3B|2(48]|40]|37|3|B(3

600 |22 |4 |34 (D7 |B|B|B|B|B|F|B|S|(2|2|2(B[(4[3A|B|B|2(2A(A|R]|8|FB|B|D|B|2|(B|H5[(R|D|F[(A[3|B|2|B|5|4[4]|B|D|D|(5
800 |5 |51 | B3 (B (A |B|B|D|4 [D|A|DB[B|2|2|B[(B(B(D|Z7 |42 |20 |58 |4 |A|3|Z7|A[D|B[FH|6|B[H(R|B|B|O|F|[B|L]|D|B|2(Z
10007 R |A |2 |BIB|B|BR[BA|A|D|A2(2D|BIA|D|7|DH|AA|B|R|H|SR[D(BH|A|Q|H(DB[D|B|VB|D|(A|R|B|R[B|0|F|3|B

OB R (AR D7 (B|BAB[B|F|B|S5|2|2[AB[4A4[A|B|B|2|2A[B[R[B|[F|B|D[H|2(6|S(R|D|F[|AA|D(S|B[H[4A]4[B[B (D

S0P A|D|F|DZ|A|BAD[S|D|D|DB(B(2|A|B|F|D|D|Z7 |82 |B|HA|S|D[AN|7|B|6E|F[A|A|B|H|2|7|6|D|57[4|L]D|F |3

180D |B[(R[D |2 |B(S|BHASL[B|DI|IR2|B|A|2(A(F[B[D|D|Z7|A|A(B|DH(2(B|HA|R[|B|A|6|D[(D|4|B|H|(2(B(B|6(B[D[XL|D|B (B
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