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Ao~ Seethon -0

ZL{‘ Z WEST CHESTER STATE COLLEGE
?E; WEST CHESTER, PENNSYLVANIA

(TZ&W LB PROCESS DESCRIPTION

West Chester State College operates three coal-fired water-tube boilers
fired with Buckwheat No. 3 anthracite coal for space-heating, hot-water
heating and air conditioning at its West Chester facility. Stack Test Nos.
0380 A and D were performed in the breeching of Boiler No. 1; Test Nos. 0380 B
and E in the breeching of Boiler No. 3; and Test Nos. 0380 C and F in the
breeching of Boiler No. 4.

Boiler No. 1 is a Keeler CP boiler with an I11linois chain grate stoker having
a maximum load of 34,500 1bs. of steam per hour. Boilers Nos. 3 and 4 are
also Keeler CP boilers but with Williamson traveling grate stokers. Maximum
Joad for each of these units is 23,390 and 39,900 pounds of steam per hour
respectively.

Coal, from an overhead bunker, is gravity fed through a weigh scale into the
front feed hopper for the unit requiring coal. A bed of coal is leveled onto
the traveling grate to a desired depth depending on the steam demand. The
coal is ignited and burnt on the grate as it travels towards the rear of the
unit. The resulting flyash is discharged at the end of the grate into the ash
pit for manual removal.

Combustion air is supplied by a forced draft fan to the underside of the
traveling grate. The boiler effluent makes several passes within the unit to
heat the boiler feedwater. The flue gases then enter a Buell mechanical
collector prior to entering a common breeching and finally exhausting to the
atmosphere through a 200 foot stack. A sketch of the boiler layout is shown
on Figure I.
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Department of Environmental Resources

Bureau of Air Quality - . Page 3 of 33 Pages
L J
Test No. 0380 A SAMPLING APPARATUS Date 2/4/80

Neo

W

Approx, |
200ML 200 ML 200 ML, 200 GMS

O ©

1. Heated Sample Probe

2. "S" Type Pitot Tube

3. Inclined Manometer

4. 5 Inch Dia. Glass Fiber Filter
5. Heated Sampie Box

6. Impinger

7. 1Ice Bath Container

8. Thermocouple

9.

Check Valve

10. Vacuum Guage

11. Valves To Control Gas Flow Rate
12. Leak Free Pump

13. Dry Gas Meter

14. Orifice Meter

15. Silica Gel

16. Heated Flexible Tubing

Impinger Solution: Distilled Water
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Test No. 0380 D SAMPLING APPARATUS A Date 2/5/80
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150ML 150M.  150ML 200 GMs

O e

Heated Sample Probe

"S" Type Pitot Tube

Inclined Manometer

5 Inch Dia. Glass Fiber Filter
Heated Sample Box

Impinger

Ice Bath Container
.Thermocouple

. Check Valve

10. Vacuum Guage

11. Valves To Control Gas Flow Rate
12. Leak Free Pump

13. Dry Gas Meter

14, Orifice Meter

15, Silica Gel

16. Heated Flexible Tubing
Impinger Solution: Distilled Water

.
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L J
Test No. 0380 B SAMPLING APPARATUS Date 2/4/80

) e

1. Heated Sample Probe

2. "S" Type Pitot Tube

3. Inclined Manometer

4. 5 Inch Dia. Glass Fiber Filter
5. Heated Sample Box :
6. Impinger

7. Ice Bath Container

8. Thermocouple

9. Check Valve
10. Vacuum Guage
11. Valves To Control Gas Flow Rate
12. Leak Free Pump
13. Dry Gas Meter
14, Orifice Meter
15. Silica Gel

Impinger Solution: Distilled Water



Test No. 0380 C, E, F
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Bureau of Air Quality

SAMPLING APPARATUS
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Date 2/4 & 5/80

ok

W

Iimigik

Approx|

150 ML 150M, 150M,

O

o~ WNDH

.

O Q

Heated Sample Probe

"S" Type Pitot Tube

Inclined Manometer

5 Inch Dia. Glass Fiber Filter
Heated Sample Box

Impinger

Ice Bath Container

_Thermocouple

Check Valve

Vacuum Guage

Valves To Control Gas Flow Rate
Leak Free Pump

Dry Gas Meter

Orifice Meter

Silica Gel

Impinger Solution: Distilled Water

200 cms
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TesT no._0380 A, D ASI VOQLUME DATA
reliminary Traverse
NAME OF FiRM . DATE
West Chester State College, West Chester, PA 2/4/80

SAMPLE STATION

Sampling ports located in duct 2 feet downstream of Buell] Mechanical

Collector (Boiler No. 1)

TIME POINT V. H. T OF. H}"/Es‘éc POINT Ve He TOF. FTV'EIEC
12:25 PM| A-12 0.02 514 12.8 A-12 0.02 513 12.8
11 0.02 515 12.8 11 0.02 518 12.8
10 0.02 519 12.8 10 0.02 - 519 12.8
9 0.02 520 12.8 9 Q.02 520 12.8
8 0.0Q2 520 12.8 8 0.02 520 12.8
7 0.02 512 12.8 7 0.02 512 12.8
6 0.02 512 12.8 6 0.02 512 12.8
5 0.02 509 12.8 5 0.02 511 12.8
4 0.02 510 12.8 4 0.02 ! 510 12.8
- 3 0.02 512 12.8 3 0.01 512 9.0
2 0.02 512 12.8 2 0.02 513 12.8
1 0.03 513 15.7 1 1 0.03 505 | 15.6__
| 0.03 508 15.6 . e
2 0.02 512 12.8 1 N N
| 3 0.02 511 12.8 N )
4 0.02 512 12.8 | | "Barometfic = 29.83 in. Hg |
5 0.02 511 12.8 B
N 0.02 512 12.8 Static |= -0.84 [in. H,0 _
- 7 0.02 513 12.8 -
_ 8 0.02 520 12.8 __Stack F_29.77 in. Hg .
9 0.02 520 12.8 B
10 0.02 519 12.8 ~
11 0.02 516 12.8 -
12 0.02 515 12.8 ~
C T -
] S SR
TRAVERSE VELOTITY 12-9 FT./SEC.
: - 40-1/4" N
REFERENCE POINT VE_LOCiTY E'T./SEC. "—I
Pressure Correction Factor t
XXXXX%XX&XXXKXX%%XXX%%X%XXXX 1.00
PITOT CORRECTION FACTOR 0.854 Single Port
Located in Center of
GAS DENSITY CORRECTION ractor  0.99 40-1/4" Side
96-1/2"
CORRECTED TRAVERSE VELOCITY -
12.9 x 1.00 x 0.854 « 0.99 - 10.9 FT./SEC.
AREA OF FLUEﬂ;O $Q. FT.  AV. FLUE TEMP, 514“_*0 F. J
4
vor.= 1009 rrisec. x 27.0 sq rr. x vo - 17,700 cem D;stance f;om Port }o Sampling Point:
. 1) 4 5) 36" 9) 68"
530R | 29.77in.Hg
VoL, = 17,700 CFM X meR- X = 9,600 SCFM 2) 8" 6) 44" ].O) 76"
" SR A — 3) 20" 7) 52" 11) g4n
VOL. = 9,600 SCFM x (100-3.3)%(H20) = 9,300 DSCFM 4) 28" _8) 60" 12) 92»
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TesT Nno.___ 0380 A GAS VOLUKE DATA
e __ Sampling Traverse N .
NAME OF FIRM T - DATE
West Chester State College, West Chester, PA 2/4/80

SAMPLE STATION

Sampling port located in duct 2 feet downstream of Buell Mechanical Coll

ector (Boiler No. 1)

TIME POINT V. H. T OFf. A ’ TIME POINT V. H. T OF, Frete
LEAK CHECK <0.02[CFM @ 15]/5 in. Hg :
2:53 PM A-12 0.02 535 12.9 3:39 PM A-6 0.02 522 12.8
+5 0.02 530 12.9 +5 0.02 520 12.8
3:07 A-11 0.02 520 12.8 ~3:44 A-5 0.02 520 12.8
+5 0.02 514 | 12.8 +5 0.02 524 12.9
—3:12 | _A-10 0.02 | 523 12.8 3:49 A-4 0.02 518 | .12.8
+5 0.02 526 12,9 15 0.02 524 12.9
~3:17 | A9 - 0.02 5721 ~12.8 3:54 A-3 0.02 h25 12.9
5 . 0.02 525 12.9 | +5 0.02 525 12.9
—3:22 A-8 | 0.02 ! 524 | 12,9 | 1. 3:59 | A-2. 0.02 531 12,9
+5 1 0.02 521 12.8 || +5 . _0.02 535 | 12.9
3:27 A-7 0.02 | 520 12.8 _4:04 A-1 0.02 525 1 12.9
¥ 0.02 | 521 12.8 - +5 0.02 | 520 | 12.8
A ! A A i PBarometric = 29,83 Tn. g _
R ~PStatic | = o g4Tin, Hy0 I
— - —PStack = 29,77 G -
TRAVERSE VELOCITY 12-8 L FT./SEC,
REFERENCE FOINT VELOCITY FT./SEC. N 3 &j_:j
Pressure Correction Factor A
KX XXX A Kb X S % K X XXX ~1.00
PITOT CORRECTION FACTOR 0'854
GAS DENSITY CORRECTION FACTOR 0.99 See Page 7
CORRECTED TRAVERSL VELOCITY - 1 V
12.8 x_1.00 x 0.854 x 0.99 - 10.8 FT.skc, |
AREA OF FLUE__ZJ_:O SQ FT. AV, FLUE TEMP,___ 524 __~_0 F.
v ——
vor.=_10.8 Fr.usec. x 27.0 s ftexeus 17 500  cim
0 .
voL.= 17,500 cemx g—gg—eg— X %%E:Hg"mgilmo SCFM
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vesy wo. 0380 A CALCULATION SHEET -~ eaoe 9 0r33 eaces
M* S == —
West Chester State College, West Chester, PA ' 2/4/80

SAMPLE STATION
Sampling port located in duct 2 feet downstream of Buell Mechanical Collector (Boiler No. 1)

COLLECTION TRAIN FOR SAHPLE POINT SAMPLE NOTILE DIA.
Particulate A (1-12) 0.626 inch
TOTAL wGT. COLLECTED (GMS) CONDENSATE CC.
0.2058 ’ 31

ConoEnsave: Xwxey - 0.0474 « 31 « 1.5 S &

METER CoRR, 47.1 . 530/569 « 29.96/29.92

=_43.9 Dscr

concentration _0.2058  omisas = 0.072 6r/DSCF
43.9 Uscr

CALCULATED LOSS: 0.072 on/{)SCF9=3OO [jscm.f,o - 5.7,

7000

LBS/HA

CALCULATED L0SS: 5.7 1bs./hr. = 0.28

LIC!
20 Wi BTU7 P — LBS./MILLICN BTUs

SANPLING - Meter Line MEE(E;L Orzf{iceT SFAPL INS e 1Hater I ine Mﬁ;}gr OY‘ZS‘iCe
PoinT Cu. Fr. N, G . |qin, Ho0] FPOINT Cu.fT, . ne v%. lin, H20
LEAK CHECK < 0,02 CFM P 15.5 ip. Hg . ¢ ;
A-12 12:53 pM 507.5 | 4.1 98 1.7 { A-6  [3:39 PM[530.9 | 4.2 108 1.8 |

( +5 511.4 | 3.9 | ‘100 1.7 |45 534.8 | 4.2 110 1.8

A-11 13:07 |511.4 | 4.0 98 1.7 [ A-5 |3:44 [534.8 | 4.3 110 1.8

+5 515.3 | 4.0 100 . | 1.7 +5 538.8 | 4.3 113 1.8
A-10 |3:12 |515.3 | 4.0 100 1.7 | A4 [3:49 538.8 | 4.4 113 1.8 |

_ +5 519.1 | 4.0 104 1.6 +5. 542.7 | 4.3 115 1.8

A-9  13:17 |519.1 | 4.1 104 | 1.6 | A-3  [3:54 [542.7 | 4.3 115 1.8

N +5 522.9 | 4.1 | 108 | 1.7 +5 546.7 | 4.3 | 116 1.8
A-8 |3:22 |522.9 | 4.3 108, | 1.7 | A-2 |3:59  [546.7 | 4.4 116 1.8

S 526.9 | 4.4 110 1.8 +5 550.7 | 4.3 118 1.8

A7 13:27 |526.9 | 4.3 110 1.8 | A-1  |4:04 [550.7 | 4.3 118 1.7

+5 530.9 | 4.3 112 1.8 +5 554.6 | 4.4 118 1.7

- TOTAL |60 MIN |47.1 AVG 109 1.7

N LEAK CHECK < 0.02 CFM 4 10.0 ir. Hg

. PURGE WITH 10 OF N,
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TesT no. (0380 D gAS VOLUME DATA
- . . _._>ampling Traverse _
NAME OF FIRM DATE
West Chester State College, West Chester, PA 2/5/80

SAMPLE STATION
Sampling ports located in duct 2 feet downstream of Buell Mechanical Collector (Boiler No. 1)

TIME POINT V. H. T OF, FTYE;[-_‘C TiME POINT V. H. T OF, ‘ FTV/E,‘L;C

LEAK CHEGK < 0.02|CFM @ 14]5 in. Hg -

10:00 AM| A-12 0.02 456 12.4 10:41 AM A-6 0.02 559 13.1.

+5 0.02 437 12.3 +5 0.02 560 13.1

10:05 A-11 0.02 503 12.7 1 10:46 A-5 0.02 h55 13.1

+5 0.02 515 12.8 +5 0.02 557 13.1

10:10 A-10 0.03 500 15.6 10:51 A-4 0.02 561 13.1

+5 - 0.02 1 510 12.8 +5 0.02 554 13.0 -
210015 ) A9 | 0,03 | 540 15.9 _10:56 | _A-3 0.02 555 13.1
e ¥h 0.02 533 12.9 1 [ _+5 0.02 554 13.0 ___
10020 L _A-8 | _0.03 | 534 15.8 11:01 A=2 0.03 K80 - 16.0

+5 _ 0.03 53] 15.8 +5 0.03 953 | 16.0

10:25 1 A-7 0.02 527 12.9 11:06 A-1 1..0.02 512 12.8
5 ) 0.02 525 12.9 +5 0.02 1 505 i 12.7
ii:;:«wuwm_“:m ' ”‘W"““N:ji:wha 1+ LEAK CHECK < 0.01|CFM @ 10,0 4n. Hg
Ty , | | - WPURGE WITH 10 CF ilq%’ Bl

L . b : ] .
B ] - . Baromet[1;~~= 2§.92 in. Hg R

— . R T p§tat1c = _-0.84/in. H,0 | —
T S A A N I N T N L T
TRAVERSE VELOCITY 13-6 FT./SEC.

REFERENCE POINT VELOCITY FT./SEC.

Pressure Correction Factor - —
KIURX XK XA KN X KU ) X XXX 1.00
PITOT CORRECTION FACTOR 0.854 /////////’/’
GAS DENSITY CORRECTION FACTOR 0.99 : See Page 7
13.6 x 1.00 x 0.854 x 0.99 - 11.5 FT.sec. |
AREA OF FLUE 27,0 S FT. av.FLUE TEMP.__ 528  ©OF. ////////
_ ¥ - ]

vor.=_11.5 rrusec. x_27. 27.0  seorioxweo=_ 18,600 CFM

0
vou.=_18,600 cru ¢ %geﬂ x 23:861n. "2 10,000 serw

VOL. = 10,000 SCFM x (100 - 2.1)%(H,0) = 9,800 DSCFM
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0380 D CALCULATION SHEET
M

o~

eaoe 11 of 33 eages

——

—— ——

NAME OF FiRM DATE

West Chester State College, West Chester, PA

e e

2/5/80

SAMPLE STATION
Sampling port located in duct 2 feet downstream of Buell Mechanical Collector (

Boiler No. 1)

COLLECTION TRAIN FOR SAMPLE POINT CAMPLE NOZZLE OIA.
Particulate A (12-1) 0.626 1inch
TOTAL WGT. COLLECTED (GMS) CONDENSATE CC,
0.3185 22
CONDENSATE: JONINY » 0.0474 " 22 = 1.0 Sce
METER cbnn. 49,2 ~__530/561 «_30.06/29.92 =__46.7 Dnscr
cowcenTAaTion  0.3185 cmx1s.er = 0.105 GR/
46.7 UscF DSCF
CatcutaTen Loss:_ (). 105 sa/NSCE 9,800 bscru ~s0 - 8.8 LBS/HR
7006

CALCULATED LoSS:

8.8 lbs./hr. = 0.37 LBS./MILLION BTUs
Z4.0 mm BTO/hr I .
s avpL i re Meter Line "Tﬂ}gi Ormicef SKAPLINS vone LMeter Line Mﬁsgr Ormice
o CY-FT. | mowe | T lin. H,0] FOWT co.cr | wie | T%. lin. H,0
_LEAK CHECK < (.02 CFM o 14.5 ih. Hg ' .
A-12 0:00AM | 555.4 | 5.4 88 1.8 | A-6  10:41AM | 580.8 | 5.0 96 1.7
"~ +5 559.5 | 5.3 | 92 1.8 |45 584.6 | 5.0 | 100 | 1.7
A-11 110:05 |559.5 | 5.1 | 92 1.8 | A-5 |10:46 [584.6 | 5.0 | 100 | 1.7
+5 563.4 | 5.0 | 96 1.8 +5 588.5 | 5.0 | 102 | 1.7
A-10 |10:10 1563.4 | 6.6 | 96 2.4 | A4 |10:51 |[588.5 | 5.0 | 102 | 17
+5 567.8 | 5.3 | 98 1.8 +5 592.3 | 5.0 | 105 | 1.7
A9 110:15 |567.8 | 6.6 | 98 2.4 | A3 110:56 | 592.3 | 5.0 | 105 | 1.6
} +5 572.2 | 5.2 | 101 | 1.7 +5 596.1 | 4.9 | 106 | 1.6
A8 110:20 1672.2 | 6.5 | 101 | 2.3 | A2 [11:01 |59%.1| 6.5 | 105 | 2.3
_ +5 576.8 | 6.5 | 103 | 2.4 +5 600.8 | 6.6 | 107 | 2.4
A7 110:25 1576.8 | 5.4 | 103 | 1.7 [A-l |11:06 |600.8 | 5.0 | 107 | 1.
+5 580.8 | 5.4 | 104 | 1.7 +5 604.6 | 5.0 | 108 | 1.6
_ TOTAL |60 MIN 149.2 | a6 | 101 | 1.9
__~ LEAK CHECK < 0.001 CFM @ 10 in. |Hg
B PURGE WITH 10 OF N,
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PAGE PAGES
MOISTURE CALCULATIONS oave __2/4 & 5/80
TEST NUMBERS
1. PERCENT WATER VAPOR IN GASES
0380 A 0380 D

! A. Gas pressure at meter (Inches HG + AH) 29.96 30.06

. Vopor pressure of water a

® ivmppingﬁr temp. (ln, H'GJ '

C. Vol. of metered gas (Cu. Ft.) Dry Std. 43.9 46.7

D. Vol. of water vapor metered (BC/A, Cu. Ft.)
E. Vol. of water vapor condensed (Cu. Ft.) Std. 1.5 1.0
F. Total vol. of water vapor in gas
sample (D+ E, Cu. Ft,) Std. 1.5 1.0
[
I G. Total vel. of gas sample {(C+ E, Cu. F1.) Std. 45 .4 47.7
: H. % water vapor in sampled gas (100 F/G) 3.3 2.1
: I. % water vapor (Average Valua) 4.0 4.0
| 2. ORSAT ANALYSIS — DRY BASIS Fyrite Fyrite

A. COp (%) 9.0 8.0
i B. €O (%)

C. 02 (%) 8.0 12.0

D. N2 (%) 83.0 80.0

LABORATORY RESULTS: 0380 A Wt. in Gms. 0380 D
_Sampling Train_Component Insoluble Soluble Insoluble Soluble

Nozzle, Probe, Flexible Tubing, Front Half

Filter Holder 0.0139 0.0760 0.0251 0.1125

Glass Fiber Filter No. 0.1151 (#50609) 0.1801 (#50614)

Back Half Filter HOlder, Impingers, ;

Connecting Glassware 0.0008 0.0003* 0.0008 0.0067*

Total 0.2058 0.3185

Condensate Volume: Impingers (ml) 21 14

Silica Gel (gms) 10 8
Total (cc) 31 22

*Not included in total weight
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ER-AQ-038 BUREAU OF AIR QUALITY AND NOISET CONTROL
2/73 PAGE 13 OF 33 paces
[
PROCESS DATA oave _2/4 & 5/80
vest numser 0380 A, D
NAWME OF FIRM “’
West Chester StateCollege, West Chester, PA
CESCRIPTION OF EQUIPMENT TESTED AND OPERATION COVERED IN TEST
‘Keeler CP Boiler No. 1 with I11inois Chain Grate Stoker i
SAMPLING STATION LOCATION . .
Sampling port located. in duct 2 feet downstream of Buell Mechanical Collector
Continuous —
LERGTH OF By LSS CYCLE $E CYCLE BEGINS ENDS
0§§6 A 2 53PM U3éb A 5§6§;$M
TIME OF TEST: BEGINS » N ENDS CYCLE COVERAGE Comp]Ete —
0380 D 10:00 AM 0380 D 11:11 AM ‘
RAW MATERIAL CRARGED DURING THIS TIME: -
Test No. 0380 A 0380 D
MATERIAL wWTILBS.)
MATERIAL wT(LBS.)
MATERIAL wWT(L.85.)
MATERIAL wT{LBS.)
. MATERIAL WT{LBS.)
; . +
souin Furt. cuanceo BUCkwheat No. 3 Anthracite Coal WTILES.) 3,619* 2,367
TOTAL POQUNDS WTILBS.)

COLLECTION EQUIFIAENT 7Y IE

Bue1l Mechanical Collector

PLANT OFFICIAL AND TITLE

A]bert‘Sykes, Institutional Maintenance Supervisor

ADDITIONAL COMMENTS
*Readings taken between 2:11 Pm and 4:28 PM

+Readings taken between 9:44 AM and 11:00 AM

Coal Analysis:

% Sulfur 0.86

% Ash 10.44

Heating Value 12,873 BTU/1b.

T R " L A 1




Test No. 0380 A

Page 14 of 33 Pages

West Chester State College Test No. 0380 A, D

West Chester, PA Date: 2/4 & 5/80

Process Data

Boiler No. 1

Test No. 0380 D

Steam Steam Steam Steam Steam Steam
Time Load Integrator | Pressure Time Load Integrator Pressure
1bs./hr. (x400) PSIG 1bs./hr. (x400) PSIG
‘2:11 PM | 14,000 823501 130 9:44 AM 18,500 824328 130
2:30 13,500 823512 130 10:00 16,000 824341 130
2:45 14,000 823522 130 10:30 18,000 824361 130
3:00 13,000 823532 130 11:00 17,000 824384 130
3:15 15,000 823541 130
3:30 15,000 823551 130
3:45 14,000 823560 130
4;00 15,000 523569 130
4:17 16,000 823581 130
4:28 15,000 823588 130
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TesT no. 0380 B, E AS. VOLUKME DATA
_M* re]1m1nary Traverse
NAME OF FIRM DATE
West Chester State College, West Chester, PA 2/4/80
SAMPLE STATION .
Sampling port located in duct approx. 4 feet downstream of Buell Collector (Boiler No. 3)
TIME POINT V. He T OFf. F;GZEC TIME POINT V. H. T Ok, F;ﬁiéc
12:35 PM A-1 0.015 510 11.1 c-1 0.01 519 9.1 .
2 0.01 530 9.1 2 0.015 522 11.1
3 0.01 523 9.1 L 3 0.05 515 20.2
3 0.01 520 9.1 3 0.0 528 0.0
2 0.01 hl6 9.0 2 0.01 525 9.1
1 Q.01 513 9.0 1 0..005 h2? 6.4
1 Q.015 Bl6 11.1 1 0.01 531 9.1
_ 2 0.01 523 9.1 2 0.015 | 532 11.2
3 0.015 523 11.1 3 0.0 528 0.0
_1.B-1 0.02 500 12.7 __D-1 0.01 519 9.1
2 0.02 502 12.7 2 0.01 513 9.0 _
3 0.005 481 6.3 L 3 0.005 i 512 6.4
3 0.01 514 9.0 3 0.01_ 528 9.1
2 0.02 506 12.7 2 0.01 526 9.1
1 0.01 500 9.0 1 0.01 522 9.1
- 1 0.01 528 9.1 1 | o0.01 529 1 9.1
2 | 0.015 523 11.1 i 2 0.01 528 _9.1
3 0.01 519 9.1 3 0.01 928 | 9.1
L | ) 4 _meangmeLnigm*= 29.83_in. {Hg }
.mwfﬁtﬁliﬁm;i Negligible
N ) PStack | = 2983010, Hg T
1 i o e
TRAVERSE VELOCITY 9'3 FT./SEC.
L 32" N
REFERENCE FOINT VELOCITY FT./SEC. ° e ’
Pressure Correction Factor ) ™
FXMEOORK X KX XOEVERX KAREEX R X3 1.00 -
PITOT CORRECTION FACTOR 0.843 j_‘
GAS DENSITY CORRECTION FACTOR 1.00 83;/” | ] 4 POY‘tS
2
CORRECTED TRAVERSE VELOCITY - [
9.3 x 1.00 x 0.843x 1.00 - 7.8 Frosec. 20-7/8" | |
AREA OF FLUE___]18.6  sa. rT. AV.FLUETEMﬂ;wwﬁlg__“__oF-10_7;ﬁg; -
_L_v"
vor.=_/.8 Frusec. x__18.6  sa.rr. xeo=__ 8,700  crm D1stance from Port to Sampling Point:
530 1) 5-5/16" 2) 16" 3) 26-11/16"

4,700 s

SCFM

x 29.83in.H
ZQ_Q?TH—HS

CFM

4,700 SCFM x (100 - 2.5) (H 20) = 4,600 DSCFM
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TEsT No. (0380 B GAS VOLUME DATA
:;——._“_‘_m ,:.—:._..___ﬁ____’:_.__:__...w,, amD ] ]M:_Jﬁv_e r S e —
NAME OF FirM DATE
West Chester State College, West Chester, PA 2/4/80
SAMPLE STATION
Sampling ports located in duct approx. 4 feet downstream of Buell Collector (Boiler No. 3)
TIME POINT Ve H. T OF. Fene TIME POINT V. H. TOF Frete
LEAK _CHECK < 0.03 CFM @ 15 1in. Hg
2:47 PM| D-3 0.01 524 9.1 13:40 PM B-3 - 0.005 537 6.5
+5 0.01 528 9.1 +5 0.005 | 536 6.5
2:52 D-2 0.015 529 11.2 1 3:45 B-2 0.01 531 9.1
+5 0.015 529 11.2 +5 0.02 534 12.9
2:58 D-1 0.02 532 12.9 3:50 B-1 0.Q15 538 11.2
5 0.015 _ 533 11.2 +5 _ 0.015 | 528 11,2
—3:10 1 ¢3 0.015 | 508 | 11.0 4:00 A-3 0.005 | 518 | 6.4
. 0.02 | 508 12.8 +5 | . 0.005 | 532 | 6.4 .
3:15 c-2 0.01 | 527 9.1 4:10 _ | A-2 0.005 519 | 6.4
_% 0.015 | 529 - 11.2 ) e 0.005 | 523 6.4
—3:20 | ¢-1 0.01 | 531 9.1 4:15 | A1 o.01 451 | 8.8
—* oo [ 228 | 9.1 |l 45 _ _0.01 435 _ 8.7
T N LEAK CHECK < 0.01 @ 17 in Hg B
B N PURGE WITH 10 CF NQ__M_H_~ ______________ e
T B PBaromeric = 49783 Tho]rg — -
B O O "~ Static] = Wegli gible | T
T I Y R “Stack [= 29830 Hg .
T A S S N S R B R
TRAVERSE VELOCITY 9.5 FT./SEC.
— ——
REFERENCE POINT VELOCITY i l_"T./SEC. . e
Pressure Correction Factor -l N
xxxxxxxxxxx*%«xxmxx**xxxxxﬁm_‘,_l.00
PITOT CORRECTION FACTOR 0.843 .
GAS DENSITY CORRECTION FACTOR 1.00 See Page 15

CORRECTED TRAVERSE VELOCITY -

n 5 XJ_““ X () 843__X Q“ = 8 O FVT./SEC.

AREA OF FLUE___18-6 SQ. FT. AV, FLUE TEMP, O,

VoL, = BQ FT./SEC. X ]8 6 SQ. FT. X 60 = 8 QQQ CEM

o .
530°R X 2983::.:3- 4.800 SCFM

voi.=z 8,900 crmx

N\
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2773 COMMONWEALTH OF PEN

NSYLVANIA

DEPARTMENT OF ENVIRONMENTAL HESOQOURCES
BUREAU OF AIR QUALITY ANOD NOISE CONTROL

YEST NO, 0380 B

NAME OF FIAM

West Chester State College, West Chester, PA

CALCULATION SHEET-

pace 170F 33 paces

DATE

2/4/80

—

SAMPLE STATION

sampling ports located in duct approx. 4 feet downstream of Buell Collector (Boiler No. 3)

COLLECTION TRAIN FOR SAMPLE POIKTY SAMPLE NOZZLE DIK.
Particulate D, C, B, A (3-1) 0.754 inch
TOTAL wWGT. COLLECTED {(GMS) COMNDEMNSATE CC.
0.2569 26
CONDENSATE: XOPRRK = 0.0474 « 26 «_ 1.2 cr
METER CORR. 49.2 «_530/568 ~29.98/29,92 = _46.0 Dscr
coucenvration 0.2569 omax1s.a3 = 0.086 sn/DSCF
46.0  DscF
CarcuLavenioss: _0.086  or/DSCE 4.600 [jscru *60 = 3.4 Les/un
7000 .
CALCULATED LCSS: __3.4 1bs./hr, = 0.30 __ LBS./MILLION BTUs
11.2 mm BTU/hr.
sweiva )| Meter  Line  pyo” OrZﬁiceTS“W‘”“ Meter  Line 'goer OrZﬁiCE
Poiny T Cu. Fr, uY.A:c 7%, in. H,0 POINY THE Cu, Fv. s:.‘tfn v 14ip. H,0
| LEAK CHECK < 0{02 CFM |@ 15 in} Hg '
(D-3_ [2:47 pM|143.4 | 4.7 94 1.8 |B-3 13:40 PM 169.9 | 3.3 110 | 0.92
+5 1147.3 | 4.7 |97 1.8 +5 172.6 | 3.3 | 104 |0.92
D-2  |2:52 |147.3 | 4.6 98 2.1 |B-2 3:45 172.6 | 4.5 108 |1.7
+5 151.9 | 4.6 100 . | 2.1 5 177.4 | 6.0 109 |3.6
nD-1. 12:57 11519 | 4.7 104 3.4 1B-1  B:50 177.4 | 5.5 112 3.3
+5 1%6.3 | 4.6 104 | 3.4 45 - 182.6 | 6.5 114133
C-3  |3:10 |156.3 | 4.6 103 2.7 | A-3 k00 182.6 | 4.0 114 | 0.96
+5 161.4 | 4.7 108 | 2.7 i 185.4 | 4.0 112 0.9
C-2  13:15 |161.4 | 4.5 108 1.8 |A-2  [:05 185.4 | 4.0 112 ]0.93
. +5 165.8 | 4.0 110 2.7 5 188.8 | 4.0 114 ]0.93
-1 13:20 |165.8 | 4.0 110 1.8 | A-1 B:10 188.8 | 4.5 114 | 2.0
_ +5 169.9 | 4.3 111 2.0 +5 192.6 | 4.5 114 |2.0
_ TOTAL 60 MIN {49.2 AVG 108 (2.1
_ LEAK CHECK < 0.91 CFM @ 17 in. Hg
_ PURGE WITH 10 CF N,
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T oa

e

2/5/80 ___

TR

tream of Buell Collector (

PO

Boiler

T QF,

ffZ\'Q;Z ]
AL

10536 ;?;;:ol“;j: :

-0.02

! v H ' P
Q000 0!

Sloico oo
=N BN

0.028

0.03

.
[
F
1
f

L .523

|

i

|

527 | 112 10:50 AM C-3 | 0.028 | 544 | 15
2236 1129 i #5 1 170.028 | 545 15.4
538 1 15,9 |1710:55 1" C-2 "l 0.01 1 mag 2

539 I
519 I

530 Iz
534 118,

..934

15.3

D=3 L

o N

Falag =gy
ooy o o
[ S P

: i . {

T N 8 = 837 1 15 ¥ 0 0.0 932 6.4
- 10:35 1 B-1 170,015 | 519 17 11:15 ' Dp-1" 170.00 515 6.4
. 5 1510 | 11.1 | 45 0005 | 495 | 6.3
N L . | LEAK CHHCK <0.02/CFM @ 15/1in. Hg e
- ] N _PURGE WITH 10 CF N, ~—  «~ ~~ ~/ =
S ST . . S I R R
) . o I jPB@!ﬁQT!!Qt!?iQ_f,2“9,.3_.?_2,,«1(' Mo
g 1 : T T
i [ | T U Pstatic = NegligibTe B
S L _ S Y R e N S
T BB S Pstack = a9ier R Hg T
- LU I I ety ) S R R R R
I S S .
T L' AU N I B

™

AVERLE Y

JEL O

Y

116

REFCRUNCE POINT VELOCITY

Pressure Correction Factor

REXXRAKEEKRXKRXK KKK RERKKHK

GAS DUHNSITY CORRLECTION

CORRECTION FACTOR

FACTOR

1.00

CORRECTED TRAVERSE VELOCITY -

11

VO

VO

-6
AREA OF FLur 18,6 o

x1.00

x0.843

x0.99 -

- 9.7

L.

.= 10,800

JFETLSEC X 18 6

530°R

SQe F T

AN THURE T MP,

PISI B E

9.7.

FT./ s,

..-925

»....10,800

x 29.92in.Hg .
X 29977 Hy 5800

VOL. = 5,800 SCFM x (100 - 2.1)%(H20)

L

O k.

e e

CE M

SCFM

= 5,700 DSCFM

i

\

N~ S

See Page 15 \\\\




ER-AQ-037
2/13 COMMONWEAILTH OF PUNNSYLVANIA
. DEPARTMENT OF ENVIRONMENTAL RESOURCES
BUREAU OF AIR QUALITY AND NOISE CONTROL

vest no. 0380 E CALCULATION SHEET pace 19 of 33 Paces
T T T e — —

HAME OF FiRM DATE

West Chester State College, West Chester, PA 2/5/80

SAMPLE STATION
Sampling ports located in duct approx. 4 feet downstream of Buell Collector (Boiler No. 3)

COLLECTION TRAIN FOR SAMPLE POIRT SAMPLE NOZaLE DIA.
Particulate A, B, C, D (3-1) 0.754 1inch
TOVAL WOT, COLLECTED (GKS) CONDENSATE CC.
0.3245 26
conognsate: X¥ot¥x . 0.0474 . 26 . 1.2 cr
METER CORR. 57.7 . 530/560 . 30.13/29.92  _  55.0 p...
concenTaation _ 0.3245 om~1s.as = (0.091 Gr/DSCF
55.0 Uscr
catcutatep toss:  0.091 ca/pgep 5,700 [jscrln veo - 44 a/ua
» 7000 .
CALCULATED LOSS: 4.4 1bs./hr. = 0.31 |BS./MILLION BTUs
14.0 mm B1U/hr. T
swova | fHeter  Line “Avg. 0r1§icefs““*““ N Meter  Line “FESr Oriaice‘
f‘Olh’T. ‘ Cu. FT. “\;“ASG [ T%. in. HQO POINT TIME Cu, FT, ”‘:_“'::G %, -inl} H?-_O__]
A-3  [10:05 AW 193.1 | 6.5 | 8 | 3.2 | c-3 [10:50 A¥226.4 | 12.0 | 100 | 4.1 |
' +5 198.5 6.6 90 3.6 45 232.1 11.5 102 4.0 *
A-2 10:10 198.5 6.8 192 4.1 c-2 10:55 |232.1 8.8 102 2.1
+5 | 204.3 7.0 94 4.5 +5 236.6 9.3 104 2.5
EA_l 10:15 204.3 7.0 9 - { 3.5 c-1 11:00 1236.6 8.8 104 1.0
+5 209.5 7.4 98 3.5 +5 240.3 8.6 104 1.8
1B-3 10:25 209.5 9.2 96 4.4 D-3 11:05 |240.3 5.0 103 3.0
+5 215.3 9.5 96 4.3 +5 244.8 9.0 104 3.0
| B-2 10:30 215.3 9.8 96 4.2 D-2 11:10 |{244.8 5.5 106 1.0
i +5 221.2 9.9 102 4.2 +5 247 .8 5.5 104 1.0
{ B-1 10:35 221.2 8.4 102 3.0 D-1 11:15 |{247.8 6.0 106 1.0
+5 226.4 8.4 102 2.4 +5 250.8 6.0 106 1.0
TOTAL | 60 MIN |57.7 AVG 100 2.9
LEAK (HECK < 0402 CFM @ 15 in.| Hg
PURGE WITH 10 €F N,
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COMMONWEALTH OF PENNSYLVANIA

DEPARTMENT OF ENVIRONMENTAL RESOURCES

BUREAU OF AIR QUALITY CONTROL

PAGE

MOISTURE CALCULATIONS

20 or

33

PAGES

onve 2/4 & 5/80

TEST NUMBERS
1. PERCENT WATER VAPOR IN GASES
0380 B 0380 E
A. Gas pressure at meter (Inches HG + AH) 29.98 30.13
8. Vapor pressure of water at
impinger temp. (In, HG.)
C. Vol. of metered gas {Cu. Ft.) DY‘)’ Std. 46.0 55.0
: D. Vol. of water vapor metered (BC/A, Cu. Ft.)
"E. Vol. of water vapor condensed (Cu. Ft.) Std. 1.2 1.2
* F. Total val. of water vapor in gas
sample (D+ €, Cu. Ft.) Std. 1.2 1.2
i G. Total vol. of gas sample (C+E, Cu. Ft.) Std. 47.2 56.2
"H. % woter vapor in sampled gas (100 F/G) 2.5 2.1
© 1. % water vapor (Average Value) 4.0 4.0
2. ORSAT ANALYSIS — DRY BASIS Fyrite Fyrite
LA, COz (%) 5.5 8.0
- 8. CO (%)
. o2 o 12.0 10.0
o & 82.5 82.0
LABORATORY RESULTS: 0380 B 0380 E
Weight in Grams
Sampling Train Component Insoluble Soluble Insoluble  Soluble
Nozzle, Probe, Front Half Filter Holder 0.0112 0.0308 0.0169 0.0234
Glass Fiber Filter 0.2145 (#50608) 0.2822 (#50601)
Back Half Filter Holder, Impingers, Connecting
Glassware '0.0004 0.0742* 0.0020 0.1921*
Total 0.2569 0.3245
Condensate Volume: Impingers (ml) 19 15
Silica Gel (gms) 7 11
Total (cc) 26 26

*Not included in total weight




COMMONWEALTI! OF PUNNSYLVARNIA
DEPARTMENT OF CNVIRONMUNTAL RESOURCES
BUREAU OF AIR QUALITY AND NOISE CORTROL

2/13 v pace_ 21  of 33 PAGES

ER-AQ-03¢

PROCESS DATA oate  2/4 & 5/80

TEST NumBER __ 0380 B, E

e —— -

NAME OF F IRM
West Chester State College, West Chester, PA

DESCRIPTION OF EQUIPMENT TESTED AND OPERATION COVERED IN TEST

Keeler CP Boiler No. 3 with Williamson traveling grate stoker

SAMPLING STATION LOCATION

Sampling ports lTocated in duct approx. 4 feet downstream of Buell Collector

LENGTH OF PRoCEss cvcLe __COntinuous : TIME CYCLE BEGINS ENDS
0380 B 2:47 PM 4:15 PM
TIME OF TEST: BEGINS ENDS cvcLe coveracre _Complete .
0380 E 10:05 AM 11:20 AM :
RAW MATERIAL CHARGED DURING THIS TH4E: -
Test No. 0380 B 0380 E
MATERIAL wTiLBS.)
MATERIAL WT{LHBS,)
MATERIAL WTILBS,)
MATERIAL WT(LBS.
MATERIAL WTILES)
. +
SOLID FUEL CHARGED Buckwheat No. 3 Anthracite Coal WTILES.) 2,073* 3,152
TOTAL POUNDS ) wWTILBS,)

COLLECTION EQUINKERT TYPE

Buell Mechanical Collector

PLANT OFFICIAL AND TITLE
Albert Sykes, Institutional Maintenance Supervisor

ADDITIONAL COMMENTS
*Readings taken between 2:09 PM and 4:32 PM

+Readings taken between 9:36 AM and 12:30 PM

Coal AnaTysis:

% Ash 10.44
% Sulfur 0.86
Heating Value 12,873




Page 22 of 33 Pages

West Chester State College Test No. 0380 B, E

West Chester, PA Date: 2/4 & 5/80

Process Data

Boiler No. 3
0380 B 0380 E
T Steam Steam Steam Steam Steam Steam
Time Load Integrator | Pressure Time Load Integrator Pressure
1bs. /hr (x250) PSIG 1hs. /hr (x250) PSIG
2:09 p 7.500 445449 129 9:36 AM 8,500 446112 128
2:30 8,000 445460 129 10:00 9,000 446128 128
2:45 8,000 445470 129 10:30 8.500 446145 128
3:00 8,000 445479 129 11:00 9,000 446164 128
3:15 8,000 445487 129 11:30 8,600 446182 128
3:30 8,000 445495 129 12:00 9,000 446202 128
3:45 8,500 445504 129 12:30 8,900 446221 128
4:00 7,800 445512 129
4:17 8,500 445522 129
4:32 8,000 445530 129
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PaGE__23 or._33

PAGES
e GG E FAS NORUME DT
E?\LE OF FIRM DATE
West Chester State College, West Chester, PA 2/4/80
§3%Eﬁ?%§”38?ts located in duct approx. 4 feet downstream of Buell Collector (Boiler No. 4)
TIME POINT Vo He T OF. cr R ©TIME POINT V. H, T OF, cetc
12:06 AM | A-2 0.01 549 9.2 12:17 PM D-2? 0.04 528 18.2
1 0.0? 550 13.0 1 - 0.04 538 18.3
1 0.03 550 16.0 1 0.04 539 18.3
2 0.01 550 9.2 2 0.05 532 20.4
2 0.01 550 9.2 2 0.04 534 18.3
1 0.03 550 16.0 1 0.04 539 18.3
12:13 B-2 0.04 569 18.6 12:19 E-2 0.03 536 15.8
1 0.04 564 18.6 1 0.03 539 15.9_ _
1 10,04 557 18.5 1 0.03 -538 15.9
2 0.04 570 18.6 - 2 0.03 537 15.9
2 0.04 571 18.6 2 0.04 538 18.3
1 0.04 554 18.5 L 1 0.03 538 15.9
12315 | €-2 0.04 | 525 8.2 |1 12:20 | F-2 0.00 526 0.0
1 0.04 534 18.3 1 .0.00 | _ 529 0.0
1 0.04 | 533 . 18.3 1 0.00 529 0.0
2 0.04 528 18.2 2 0.00 hel 0.0
- 2 0.05 531 20.4 2 0.00 528 0.0
.1 0.04 | 534 18.3 1 0.00 529 0.0
-# o _,fBaromet"ic = 29.83 in. Hg B "j*
i PStatic |= Neglidible -
PStack £ 29.83 in. Hg B
TRAVERSE VELOCITY 14'0 FT./SEC. R
) 40" . .
REFERENCE POINT VELOCITY, . F:'T./SEC. N - 4
Pressure Correction Factor . + :
YOLUEXOBCNOR N KK XR XXX XXX 100
FPITOT CORRECTION FACTOR 0'852 E
GAS DENSITY CORRECTION FACTOR 0.99 E 6 Ports
: 95" 1
CORRECTED TRAVERSE VELOCITY - L
150 x 1.00 x0.852 x__Q.99 = 11.8 FT./SEC —_— E
15-13/16"
AREA OF FLU['§~_2__6__-v4________ 5Q. FT. AV, FLLUE TEMP. 541"»‘”4__.0 Fe / [ E
— 7-15/16" | — ]
vou.=_11.8 rrosec.x 26,4 se-ri.xeo=_ 18,700 cF Distance from Port to Sampling Point:
1) 10" 2) 30"

0 .
.= 18.700 ‘530 R 29.831H.H9: sCF
vot- = 18,700 cm > 1rr6pX 557g71n Ay —— 200"
VOL. = 9,900 SCFM x (100 - 2.5)%(H20) = 9,700 DSCFM
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TEST NO.__(380._( GAS VOLUME DATA
- Sampling Traverse
NAME OF FIRM DATE
West Chester State College, West Chester, PA 2/4/80
SAMPLE STATION
Sampling ports located in duct approx. 4 feet downstream of Buell Collector (Boiler No 4)
TIME “POINT V. H. T OF, F1\'//ES>‘EC TIME POINT V. H. T OF, FTV/E‘E-C
LEAK CHEGK <O0.01¢FM @ 10 1in. Hg
2:48 PM A-2 0.03 535 15.8 3:41 PM D-2 0.03 562 16.0
+3 0.03 575 16.2 +3 0.03 573 16.1
+6 0.03 574 16.2 +6 0.03 576 16.2
2:54 A-1 0.02 h6l 13.1 <47 D-1 0.03 K72 16.1
+3 0.02 548 13.0 +3 - 0.03 559 16.0
+6 0.02 547 13.0 +6 0.03 558 16.0
3:10 B-2 0.04 550 18.4 3:54 E-2 0.05 540 20.5
+3 0.04 550 18.4 +3 0.05 558 20.7
+6 0.04 575 18.6 +6 0.05 565 20.8
3:16 B-1 0.02 552 13.0 4:00 E-1 0.04 563 18.6
+3 0.02 503 12.7 +3 0.04 549 18.4
+6 0.02 489 12.6 +6 0.04 552 18.4
3:24 c-2 0.05 550 20.6 LEAK CHECK = 0.00|CFM @ 9 fn. Hq
+3 0.05 571 20.8
+6 0.05 571 20.8 PURGE WIITH 10 CF W,
3:30 Cc-1 0.04 550 18.4 ‘
+3 0.04 548 18.4 o
+6 0.04 545 18.4 "Barometiric = 29.83 in. Ha
PStatic | = Weqiigible
Pstack = 29.83 in_ Hg
TRAVERSE VELOCITY 17'1 FT./SEC.
REFERENCE POINT VELOCITY FT./SEC. ¢
A "
Pressure Correction Factor 1.00
0.852
PITOT CORRECTION FACTOR
GAS DENSITY CbRRECTION FACTOR O' 99 See Page 23
CORRECTED TRAVERSE VELOCITY -
17.1 x 1.00 x 0.852 x 0.99 - 14.4 FT./SEC.
AREA OF FLUE 26.4 SQ. FT.  Av. FLUE TEMP, Hb4 OF,
¥
voL.=__ 14,4 Frusec. x__ 26,4 Q. FT.x60=__ 22 800 _ cCFu
0 .
vou.= 22,800 CFnggglng 29'83}2:ﬂg 11,900 scem
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ICST NO.

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL HESOUNRCES
BUREAU OF AIR QUALITY AND NOISE CONTROL

0380 C CALCULATION SHEET race 250r 33 eaces

NHAME OF FIRM

West Chester State College, West Chester, PA

=S,

—_—r

il

wor.
—

DATE

2/4/80

SAMPLE STATION

‘Samp11ng ports located in duct approx. 4 feet downstream of Buell Collector (Boiler No. 4)

COLLECTION TRA{IN FOR SAMPLE POINT SANMPLE KOZZLE DA,
Particulate A,B,C,D,E (2, 1) 0.562 inch
YOVAL WGT, COLLECTED (GMS) COMDENSATE CC.
0.3142 26

conoEnsate: .Kowex »__ 0.0474 w26 «_ 1.2 cr

werer corn.__49.4 . 530/567 . 29.99/29.92 . 46.3 pece

CONCEKRTRATION 0.3142 6w ~1s.a3 = 0.105 aR/DSCF

46.3  UscF
CALCULATED LOSS: 0.105 c.;ao/g)SCF 9,700 [jscFM ~ 60 - 8.7 LBS/HA
CALCULATED LOSS: 8.7 1bs./hr. = 0.40  LBS./MILLION BTUs
1.7 mm BTU/hr.

SANPLING Meter Line mﬁggt OFZﬁiceVSNWL”a Meter Line. ME§2P ]Orifice
PO (KT TiME cu. FT, " %, lin. Ho0] PO TE curr, | WA Y. 1néHH10J
LEAK_QHECK = 0.01 CFM|@ 10 in] Hg )

'A-2 | 2:48 ph 914.0] 3.5 94 1.7 | D-2 {3:41 PM| 942.9| 5.5 110 1.9

i +3 916.0| 3.5 | 96 1.7 3 945.0| 5.5 | 110 | 1.9

+6 918.2{ 3.5 99 1.7 +6 947.4| 5.5 111 1.9

. A-1 | 2:54 918.2] 3.2 99 . | 1.3 | p-1 |3:47 947.4| 5.5 111 1.9

| +3 920.0{ 3.2 102 1.3 +3 949.7 | 5.5 112 1.9

+6 921.9| 3.2 102 1.3 +6 952.0 | 5.5 112 1.9
B-2 | 3:10 921.9 5.8 100 | 2.8 | E-2 |[3:54 952.0| 7.6 112 2.8
+3 924.7| 5.8 101 2.8 +3 954.9| 7.6 113 2.8
+6 927.6| 5.8 103 2.8 +6 957.9 | 7.6 114 2.8
E B-1 | 3:16 927.6 4.0 103 1.3 | E-1 [4:00 957.9 | 7.5 114 2.5
i +3 929.4| 4.0 106 1.3 +3 960.4| 7.5 115 2.5
- +6 931.2| 4.0 106 1.3 +6 963.4| 7.5 115 2.5
_C-2 | 3:2a 931.2] 6.8 106 2.9 | TOTAL |60 MIN | 49.4 AVG 107 | 2.2
+3 934.2| 6.8 108 2.9 | LEAK CHECK = 0l0 CFM @ 9 in. Hp
| +6 937.2| 6.8 110 2.9 | PURGE WITH 10 fF N,
o C-1 | 3:30 | 937.2] 6.7 | 110 | 2.7
| +3 940.1 6.7 111 2.7
+6 942.9| 6.7 | 112 2.7_| _
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Test no.___0380_F AS VOLUME DATA
ampling Traverse - .

NAME OF FiRn DATE

West Chester State College, West Chester, PA 2/5/80

SAMPLE STATION B

Sampling portslocated in duct approx. 4 feet downstream of Buell Collector (Boiler No. 4)
TIME POINT Ve H T OF. et raEe | TIME POINT Vi H. T OF, | FreEe
LEAK CHECK = 0.00 CFM @ 10 in. Hg :

10:03 AM E-2 0.06 550 22.6 10:49 AM B-2 0.06 545 22.5
+3 0.06 588 23.0 +3 0.06 601 23.1
+6 0.06 591 23.0 16 0.06 599 23.1
10:09 E-1 0.05 589 21.0 10:55 B-1 0.02 582 13.2
+3 0.02 570 13.2 +3 0.02 564 13.1
+6 0.03 563 16.1 +6 0.02 | __ 563 13.1
10:18 D-2 0.06 565 22.7 11:03 A-2 0.06 550 22.6
+3 0.06 590 23.0 +3 0.06 585 23.0
+6 0.06 598 23.1 +6 0.06 590 - 23.0.
10:24 D-1 0.02 574 13.2 11:09 A-1 0.03 567 _16.1
+3 0.02 532 12.9 3 _.1...0.03 536 15.8
+6 0.02 497 12.7 +6 0.03 555 _.16.0
10:32 -2 0.06 | 540 22.5 LEAK CHECK = 0.0 CFM @ 14 in. Hg -
3 770.06 | 589 33.0 PURGE WITH 10 CF W,
+6 0.06 | 603 23.2 m;Barometr1c 59297 n. Hg
10:38 C-1 ~0.02 584 13.2 ootatic | = Negligible '
+3 0.02 558 13.1 rStack = 29.92 in. Hg

TR 0.2 547 13.0

TRAVERSE VELOCITY ]‘8‘6 FT./SEC,

REFERENCE POINT VELOCITY ET./SEC. ¢ _ _j

Pressure Correction Factor ) o

KX XXX KX KRR K K (kX XXKHXXX 1.00 . ///////

PITOY CORRECTION FACTOR 0-852

GAS DENSITY CORRECTION FACTOR 0.99 See Page 23

CORRECTED TRAVERSE VELOCITY -

18.6 x_1.00.*_0.852% 0.99 - __ 15.7 FT./sEC,

AREA OF FfLLiE'£6-4 . SQ. F7T. AV. FLUEI TEMP, 569 OF,

vor.=_15.7 Frusec. x 2§ A sa.rroxes=_ 24 900 cFu -

530°R . 29.92i
vou.=_24,900 crux 3oomlex Saeesihaid 12,800 e

VOL. = 12,800 SCFM x (100 - 1.4)%(H,0) = 12,600 DSCFM
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vestwo. 0380 F CALCULATION SHEET ' eace 27 o33 paces

— — e
HAME OF FIRM DATE
West Chester State College, West Chester, PA - 2/5/80

SAMPLE STATION
Sampling ports located in duct approx. 4 feet downstream of Buell Collector (Boiler No. 4)

COLLECTION TRAIN FOR SAMPLE POINT SAMPLE NOZZLE DIA,
Particulate E,D,C,B,A, (2, 1) 0.562 inch
TOTAL WGT. COLLECTED (GMS) CONDENSATE CC.
0.4914 15
== ———— ——
conoensate: oax «___0.0474 « 15 « 0.7 cr
METER CORR. 51.6 x 530/561 « 30.09/29.92 . 49.0 Dscr

concentration 0.4914 cu.se3 = 0.155 Gr/DSCF
190 Dscr St

carcuraten voss: 0.155  er/pgep 12,600 D.scru ~e0 - 16.7. |\ gs/un

7000

CALCULATED LOSS: _ 16.7 1bs./hr. = 0.71  |BS./MILLION BTUs
23.6 mm BTU/hr.

SANPLING feter Line Tﬁ;gﬁ OrlﬁicersNthu Meter Line Mgggr Orifice
oo | "™ e | [ v in. Mool P | ™% Teurn | A [ v lint Hy0
LEAK QHECK = 0.00 CFM|@ 10 in| Hg - °
‘E-2  |10:03 AM 963.8 | 7.0 87 3.5 | B-2 {10:49 AM| 994.1| 9.8 104 3.2

+3 967.1 | 7.0 90 3.5 +3 997.2 | 10.0 106 3.2
+6 970.2 | 7.0 92 3.5 +6 1000.3 | 10.4 106 3.2
E-1 | 10:09 { 970.2 | 6.8 92 . | 2.8 | B-1 }10:55 |1000.3| 6.2 106 1.3
+3 973.1 | 4.0 95 1.3 +3 1002.4 | 6.2 105 1.3
+6 975.1 | 4.0 94 1.3 +6 1004.2 | 6.2 106 1.3
D-2 | 10:18 | 975.1 | 7.5 94 3.2 | A2 [11:03 [1004.2{11.0 106 3.2
+3 978.1 | 7.5 98 3.0 +3 1007.4 | 11.0 107 3.2
+6 981.1 | 7.5 100 2.9 +6 1010.5 | 11.5 108 3.2
D-1 | 10:24 | 981.1 | 4.5 100 1.0 | A-1 |11:09 }1010.5| 8.5 108 2.0
+3 982.8 | 4.5 99 1.0 +3 1012.9| 8.5 106 2.0
+6 984.4 | 4.5 100 1.0 +6 1015.4 | 8.5 106 2.0
c-2 | 10:32 | 984.4 | 8.8 100 3.0 | TOTAL |60 MIN | 51.6| AVG 101 2.3
+3 987.4 | 8.8 102 3.0 | LEAK CHECK = 0|00 CFM B 14 in.|Hg
+6 990.5 | 9.8 104 3.2 | PURGE WITH 10 {F N,
c-1 | 10:38 | 990.5 | 5.3 104 1.3
+3 992.3 | 5.3 104 1.3
+6 | 994.1| 5.3 | 1lo4 | 1.3 _
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MOISTURE CALCULATIONS

oate _2/4 & 5/80

TEST NUMBERS
1. ENT WATER VAPOR IN GASES
PERCENT 0380 ¢ 0380 F
A. Gas pressure at meter (Inches HG + AH) 29.99 30.09
; B. Vapor pressure of water at
; impinger temp. (in. HG.)
r
| C.. Vol. of motered gas (Cu. F1) Dry Std, 46.3 49.0
} D. Vol. of water vapor metered (BC/A, Cu. Ft.}
E. Vol. of water vapor condensed {(Cu. Ft.) Std. | 1.2 0.7
F. Total vol. of water vapor in gas
somple (D+ E, Cu. Ft.) Std. 1.2 0.7
I G. Total vol. of gas sample {C+ E, Cu. Ft.) Std. 47 .5 49.7
' H. % water vapor in sampled gas (100 F/G) 2.5 1.4
. % water vapor (Average Yalue) 4.0 4.0
2. ORSAT AMALYSIS — DRY BASIS Fyrite Fyrite
A coz ) 8.0 6.5
‘8. CO (%)
¢ o2 ) 12.5 11.0
LD, N2 (%) 79.5 82.5
LABORATORY RESULTS: 0380C 0380 F
Wt. in Grams
Insoluble  Soluble Insoluble Soluble
Nozzle, Probe, Front Half Filter Holder 0.0184 0.0145 0.0249 0.0829
Glass Fiber Filter 0.2804 (#50616) 0.3826 (#50615)
Back Half Filter Holder, Impingers,
Connecting Glassware -0.0009 0.0499* 0.0010 0.0520*
Total 0.3142 0.4914
Condensate Volume: Impingers (ml) 19.0 7
Silica Gel (gms) 7.0 8
Total {cc) 26.0 15

*Not included in total weight




COMMONRWEALTIt OF PENNSYLVANIA
DEPARTMENT CF UNVIRONMENTAL ROSOURCES

:/‘;"AQ“ON BUREAU OF AIR QUALITY AND NOISE CONTROL PaGE 29 o 33 PAGES
PROCESS DATA oate _ 2/4 & 5/80
TEST NUMBER 0380 C’ F
NAME OF FIRM ,
West Chester State College, West Chester, PA
DESCRIPYION OF EQUIPMENT TESTED AND OPERATION COVERED IN TESY
Keeler CP Boiler No. 4 with Williamson traveling chain grate stoker X
SAMPLING STATION LOCATION )
Sampling ports located in duct approx. 4 feet downstream of Buell Collector
LENGTH OF PROCESS CYCLE Cantinuous TIME CYCLE BEGINS ENDS,
TIME OF T953Tg:oasg;ms 2:48 PM ENDS 4:06 PM CYCLE COVERAGE Complete —
380 10:03 AM 11:15 AM

RAW MATERIAL CRARGED DURING THIS THAE: -

Test Nos. 0380 C 0380 F

MATERIAL wTiLES)

MATERIAL, WT(LBS.)

MATERIAL WTILBS.)

MATERIAL wTY(LBS,)

MATERlAL“ WT(LB.S.)
soLip Fuet cuancep  BUCkwheat No. 3 Anthracite Coal WTILBS.) 4,248%* 3,341+
CTOTAL POUNDS WTI{LBS.)

COLLECTION EQUIPKENT TYPL

Bue]] Mechanical Collector

PLANT OFFICIAL AND TITLE .
Albert Sykes, Institutional Maintenance Supervisor

ADQkTION L COMMENTS
eadings taken between 2:05 PM and 4:36 PM

+Read1ngs taken between 9:31 AM and 11:20 AM

Coal Analysis:

% Sulfur 0.86

% Ash 10.44

Heating Value 12,873 BTU/1b.

ST S N RS 2 i I s e G e TR ST




West Chester State College

West Chester, PA

Process Data

Page 30 of 33 Pages

Test Nq. 0380 C, F
Date: 2/4 & 5/80

Boiler No. 4

0380 C 0380 F

Steam Steam Steam Steam Steam Steam
Time Load Integrator | Pressure Time Load Integrator Pressure

1hs. /hr (x400) PSIG 1bs./hr. (x400) PSIG

~2:05 PM| 16,000 229834 130 9:31 AM 20,000 230652 130

2:30 16,000 229850 130 10:00 19,500 230678 130
2:45 16,000 229862 130 10:30 17,000 230699 130
3:00 15,000 229873 130 11:00 16,000 230721 130
3:15 14,500 229882 130 11:30 15,000 230741 130
3:30 15,000 229890 130
3:45 15,500 229901 130
4:00 15,500 229911 130
4:17 15,500 229923 130
4:36 14,500 229934 130
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2/4/80

NAME OF FIRM
West Chester State College, West Chester, PA

Description of Equipment Tested and Operation Covered in Test

Keeler CP Boiler No. 1 with I1linois chain grate stoker and Keeler CP Boiler Nos. 3 and 4

-with Williamson traveling grate stokers.

0380 A 0380 B 0380 C

Sompling Station Location A (1-12) D,C,B.A (3-1) A,B,C’D,E (23 1)
Average Gos Velocity (Ft./Sec.) 10.9 7.8 11.8

Area of Flue at Sampling Station (ft d) 27.0 18.6 26.4

Flue Gas Volume (SCFM) Dry 9.300 4,600 9,700
Sample Nozzle Diameter (In.) 0.626 0.754 0.562 _
Sampling Rate ot Meter (CFM) Dr‘y (AVG) 0.785 0.820 0.823
Total Sompling Time (Minutes) 60 60 60
Avg. aH Orifice, in. Ho0 1.7 2.1 2.2

Meter Temperature — Average (°F) 109 108 107
Volume of Gos Sampled, Meter Conditions (CF) Dry 47.1 49,27 49.4

Woter Vapor Condensate (CC) 31 26 26

Water Vapor VolumeStd  Conditions (SCF) 1.5 1.2 1.2
Moisture in Gases (%) 3.3 2.5 2.5

Total Sampled Volume,Std. Conditions{SC_F) 45 .4 47 .2 47.5
Corrected Sample Volume (SCF) Dry 43.9 46.0 46.3

Type Material Collected Particulate Particulate Particulate
Total Weight Collected (GMS) 0.2058 0.2569 0.3142
Concentration Grains/SCF Dr‘y 0.072 0.086 0.105
Colculated Loss (Lbs./Hr.) 5.7 3.4 8.7

% Isokinetic 102 98.1 102.1
Calculated Loss (1bs./mm BTU) 0.28 0.30 0.40

Combined loss (1bs,/mm BTU)

0.33

REGULATORY STANDARD

Type of Material
Particulate

Allowable Loss (Lb./H¢X mm BTU)
0.40 )

Chapter 123 § 123.11(a)(2)

COLLECTOR EFFICIENCY

Total Material to Collector {Lbs./Hr.)

Total Loss to Atmosphere (Lbs./Hr.)

Totel Material Collected

COMMENTS

Approved By

1. Blaine DeHaven, P

Test Conducted By

Richard St. Louis /1///,77/

Test Computed and Checked By T

7 , 7
Richard St. Louis éé/éz,ééif;,/(/ 4?7/// -
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TEST NO. 0380 D, E, F SUMMARY-
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DATE

NAME OF FIRM
West Chester State College, West Chester, PA

Description of Equipment Tested and Operation Covered in Test

Keeler CP Boiler No. 1 with I1linois chain grate stoker and Keeler CP Boiler Nos. 3 and 4

with Williamson traveling grate stokers

0380 D 0380 E 0380 F

Sampling Stotion Location A (1-12) D,C,B,A (3'1) A,B,C,D,E (25 1)
Average Gas Velocity (Ft./Sec.) 11.5 9.7 15.7

Area of Flue at Sampling Station (ft d) 27.0 18.6 26.4

Flue Gas Volume (SCFM) Dr‘y 9‘800 5,700 12,600
Sample Nozzle Diameter (In.) 0.626 0.754 0.562 _
Sompling Rate ot Meter (CFM) Dr‘y (AVG) 0.820 0.962 0.860
Total Sompling Time (Minutes) 60 60 60

Avg. aH Orifice, in. H20 1.9 2.9 2.3

Meter Temperature — Average (°F) 101 100 101
Volume of Gas Sampled, Meter Conditions (CF) Dry 49.2 57.7 51.6

Water Yapor Condensate (CC) 22 26 15

Water Vapor YolumeS+d Conditions _(SCF) 1.0 1.2 0.7
Moisture in Gases (%) 2.1 2.1 1.4

Total Sampled Volime,Std. Conditions(SCF) 47.7 56.2 49.7
Corrected Somple Volume (SCF) Dry 46.7 55.0 49.0

Type Material Collected Particulate Particulate Particulate
Total Weight Collected (GMS) 0.3185 0.3245 0.4914
Concentration Grains/SCF Drv 0.105 0-091 Q. 155
Calculated Loss (Lbs./Hr.) 8.8 4,4 16.7
%_Isokinetic 100.8 95.5 99.2
_Calculated Loss (1bs./mm BTU) 0.37 0.31 0.71
LCombhined loss (1hs. /mm RTII) 0.48

REGULATORY STANDARD

Type of Material
Particulate

Allowable Loss (Lb./H%% TDS./mm BTU)
0.40

Chapter 123 5 123.11(a)(2)

COLLECTOR EFFICIENCY

Total Material to Collector (Lbs./Hr.)

Total Loss to Atmosphere (Lbs./Hr.)

Totol Material Collected

COMMENTS

Approved By

Test Conducted By

/1‘1
Richard St. Louis /f;dék(/

Test Computed ond Checked By

Qﬁ ’
L. Blaine DeHaven, Pm%
7 s

Richard St. Louis -~
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WEST CHESTER STATE COLLEGE
WEST CHESTER, PA

DISCUSSION

Stack Test Nos. 0380 A, B, C, D, E and F were performed using standard
procedures for the isokinetic collection of a particulate sample. Test Nos.
A, B, and C were performed simultaneously in the outlet breechings of Boilers
1, 3, and 4 respectively on February 4, 1980 while Test Nos. D, E, and F were
also performed simultaneously in the same boiler breechings on February 5,
1980.

Twelve point preliminary velocity traverses were performed on all three units
to determine their respective velocity profile and volumetric flow rates for
the first day of testing. The same twelve points, except for Boiler No. 4
where two points were found to have zero flow, were sampled for a total
sampling period of sixty minutes per test. A preliminary velocity traverse
was not performed on the second day of testing, thus the volumetric flow
rates were determined from data recorded during the actual sampling program.

The test data for Stack Test Nos. 0380 A, B, and C indicate particulate
emission rates of 0.28, 0.30 and 0.40 pounds per million BTU respectively
resulting in a combined rate of 0.33 pounds per million BTU. The results of
Stack Test No. 0380 D, E and F indicate emission rates of 0.37, 0.31, and 0.71

pounds per million BTU resulting in a combined emission rate of 0.48 pounds
per million BTU.

The allowable particulate emission rate as determined by Chapter 123 Section
123.11(a)(2) is 0.40 pounds per million BTU.

The results of Stack Test Nos. 0380 A, B, C, D, E and F are representative of
the emissions discharging into the main discharge plenum at the operating
conditions of the boiler units at the time of the tests.





