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DISCUSSION

A sampling program to determine the level of particulate and
carbon monoxide emission was performed on December 17. 1986 on the
hospital's new Consumat fncinerator. The incinerator is a Model
C75P with serial number of 4806. It is rated as a type 7 with a
capacity of 175 pounds/hour.

The unit was charged at 175 lbs/hr for tests #1 and #3. Test
#2, the rate was 172 lbs/hr.

The unit was loaded one time for these tests.

Pre-test orsats were done with all the burners operating and
with the bottom burners off. .

The unit was operated during this series with the bottom burners
off.

BTU usage was recorded for all tests. The carbon monoxide was
measured by indicator tube and infrared analysis.

There were not any mechanical problems with the unit during
the tests.
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~ANT3 SWEDISH AMERICAN HOSPITAL e
SOuURCE: CONSUMAT INCINERATOR . v_',.:'
- PROCESS WEIGHT RATEY TTITSTUBSZHR _':_'s;.
"'SAMPLE LOCATZION: STACK APy
OPERATOR LT-RS e
DAY7ORTE—— - EDS=1271T/786" T T o
INP. BOX NO. = 1 - BAR. PRES. (IN.HG) = 29.35 . €
PITOT CP @ 0.83 -~ ~ ————— " TMETER- DELTA WA CINSWZOY v—Tsa0———— © |
ESTe TM CDEG.FE) = 60.00 ESTe X MODISTURE = 6o . @
STATIC DUCT PRES. C(INGHG) = 29.34 PS/P = 1,000 . i
C<FACTOR = 0.98 = ST TS (DEGIEY W 35000 - |
- NOZZILE DIA. CIN.) = 0807 REF. DELTA PRES. ‘CINGH20) = 0,08 ¢
AMBIENT TEMP. CDEG.F) = 37.0 STACK X=SEC. AREA (SQ.FT) = "2e k6 4
FILTERTWT (MY s BIS-SE—— ~ - TTPARTICT WYL - . :f
ACETONE BLANK (NMG) = 2.00 ¢
. WATER BLANK (MG) = 0.00 .
MIN./POINT & § === o "LEAK TESTS?! BERORE 5 ;U0 ?
AFTER = .02 C
T.Esr_un;-‘r_"" T e s o e e - . e .'. i
E - C
PUNP T POINT "CLOCK ~"STATK ~~"DRY GAS PITOT" :""-'-"Dltmﬁﬁl‘mmrﬂj
YACUUM NO. TIME TENP, METER DELTA P DELTA M COEG.B) - ¢
leHG) (DEG.F) (CU.FT.) CIN.H20) CINCM20) INLET OUTLET -
050 1 0.0 530.0 290.02 0.0400 1.3$ 76.0 58.0 e
0.50 2 5.0 $38.0 293,40 0.0450 1.50 760 58.0 -
0.50 T3 10.0 S36.0 296.90 0.0500 ~“1.70 TTIEYTTTTE00
0.50 S 20.0 536.0 304.15 0.0400 1.38 72.0 58.0
- 050 [ 25.0 "~ 52000 "307.38 0.0300 ~1.027"TTOSU0—ST-0 -
050 7 30.0 560.0 310.20 0.0400 1.35 62.0 S5é6. €
0.50 8 35.0 5467.0 313.80 0.0450 1.50 67.0 57.0 .
0.50 T 0.0 T TSB30.0 317.40 0.0450 ° 1,50 ~TOS0T—S5s0— .
0.50 11 50.0 611.0 324.70 “0.06400 1.38 68.0 $T.0 -
0.50 12 55.0 60%.0 328.00 0.0400 1.35 TR ST
60 331.37 L
.. VERAGE 558.5 0.0421 1.42 = T70.4 57.3 . ¢
C
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( PARTICULATE FIELD DATA
_ANTE suenxsu AMERICAN ‘HOSPITAL ﬂt
f 'SOURCE? CONSUMAT -INCINERATOR : F::i
{PROCESS~WBIGHT RATES: - TTTTTRIY2LBS/HR—— - ~tsl
fsame Locnxon: STACK o
f ‘OPERAT LT=RS H
onroﬂ:— WEDT=12717/86 13
G INP. 80X ND. = 2 BAR.-PRES.. u:u.ns) - 29.33 . @;.,e
( RITOT TP »— 0 83 —— - -——— oo . ~NET ‘tmﬂm—v——mo——a_
‘ESTe TH CDEG.F) = 40.00 ESTe X MOISTURE = . ‘e
STATIC DuUCT PRES. <xn.uc) s 29.37 PS/P = 1.000
C=FACTOR =-0,98 — —— T e e EST."‘TS‘(QMQ“-‘—-GM_W -3
[ NOZILE DIA. CIN.) = o.so‘r ~ REF. DELTA PRES.CINJHZO) = 0508 - =@
'ANBIENT TENP. (DEG.F) = 38.0 STACK X-SEC. Auu(-sa.ﬁo_gt B T3 { TE
FILTER WTT(MG) 528508 “PARTIC: -
A ACETONE ILANK CMG) = 1.93 ¥
: WATER BLANK CMG) = 0.00
~ MINSZPOINT = § - — —— —. . T TUEAKTTESTST - BEPORE—w 01— .
~ AFTER = .01 €
res‘r*nn-.-—z- - T e e =
punr ——POINT CLOCK ~STACK ——DRY-GAS TTPITOT T T CORIPICE- pe—
i JACUUM NO. TINE TENP. METER OELTA P DELTA M (oec.r) e
1eHG) (DEG.F) <cu.n o) (xn.nzrn CIN.H20) INLET - OUTLET =
. 0e so“' T3 10.0° 5000 T 416.2S 700600 1,95 — 7830 $T0—: -
0.50 ¢ 1%5.0 $97.0 418.19 0.0450 148 76.0 $6.0 ¢
0.50 5 20.0 $596.0 6231.65 0.0500 1.60 T4.0 $6.0
0.50" § 25:0 “TSEITD 4285540 004850 LRSS TS0 — 58,0 —
. 050 7T 30.0 621.0 428.60 0.0400 1.30 60.0 5.0 e
0.50 ] 35.0 619.0 432.058 0.0400 1.30 62.0 52.0
0.50" """ 9  %0:0 -612:0 438,48 00400 — 1,30 LT BT T3 S
0.50 11 50.0 614.0 4462.20 “0.0400 1.30 66.0 $2.0 i
0.50°" 12 s5.0 613:0 445550 0.0300 18§80 —S$2.0- -—r-:
60 448.55 4

‘OTAL 7244350 41.45 0.5300 17.30 - 12350"“"*&69".’0--’:5_-_:
VERAGE 603.7 0.0442 1.46 68.8 5.1 T
C
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PARTICULATE FIELD paTa
LANT: SWEDISH AMERICAN HOSPITAL ]
SOURCE: CONSUMAT INCINERATOR o
PROCE SN RATET ———178—1tgs/ur - - = TOR - 3
'SAMPLE LOCATIONS STACK >C
DPERATOR LT-RS e
‘DAYZDATE——  —_ S WEOT*12717/86 - e e 7
, Lo gmy
INP. B8OX NO. o 3 8AR. PRES. CIN.HG) .= 29440 .. » »;-‘e"
PITOT Cr= p.g3 T - ‘METER wn‘n-nr-m:m‘r*—rnox:
ESTe TN CDEG.E) = 60.00 EST. X mOISTURE « ¢, )
STATIC DUCT epes. (IN.HG) = 29,34 PS/P = 1.000 i
C=PACTOR « 0 ,9g ~-~c-~~mrvr | EST. TS COC6PI~w—g00:00- — T
NOZILE DIA. CIN.) = 0.507 REF. DELTA. PRES. :CIN.M20) = -9, 06 te
ANBIENT TENP. (DEG.r) = 40.0 STACK X=SEC. AREA:CSQ.nT) ®2546
FILTER “WTT— (MG ) v —g = T T TTPARTICT WY 1 o
ACETONE BLANK (NG) = 2.32 e
WATER BLANK CMG) = «00 Lo
MIN./POINT = e LEAK TESTST “sEPORE~w-00—
AFTER & .02 C
EST NOT 3 — - = s e
UNP " porINT CLOCK “STACK - pRry gas PITOT ‘“"ourrctﬁnr'trs-rznrr-u
ACUuUunm No. rrme TENP, METER ODELTA P pELTA ¥ o CDEG R) 2
VeHG) (0gG.r> Cu.rre) CIN.H20) (IN-H20) INLET-:QuTLET &
0.50 1 0.0 615.9 450.10  0.0s00 1.60 420 40,0 B
.50 2 5.0 700.0 453.95 0.0500 1.52 52.0 42.0
). 50 3 10.0 “683.9 457.20  0.0550 - 3-y0 560250
)+ 50 ¢ 15.0 672.0 461.10 0.0500 1.52 60.0 ‘4.0 ¢
.50 5  20.0 663.¢ 464.40 0.0500 1.52 60.0 46.0
+50 § 25.0 ¢39.9 467.48 0.06400 Y.25 - —gpip—0 L TY e
50 8 35.0 644.0 474.30 0.0600 1.80 62.0 7.0
<50 ? 60.0 634.0 478.10 0.0600 " 1789 —-—-g3—p 47507
.50 11 50.0 ss2.¢ 485.45 0.0400 1.38 64.0 48.0
.50 12 55.0 sg3.9 488,67 0.0380 1.12° %030 —s0.¢
60 491.69 e
AL 7694.0 41.59 0.5%00 18.3¢ 69650 " 543.0"
RAGE 6461.2 0.0692 1.53 s7.8 L 45.3 .
C
B
(
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€
BELING CONSULTANTS INC c
. ROJECT: - SWEDISH AMERICAN HOSPITAL TEST . NO2 1 £ C
'STACK LOCATION: STACK DATEL.12/17/86. ... R F 1
T T T e . " - "ﬂﬂM?ﬁ'H‘W—;—;
g g
TEST DATA: ;’-c
SANPLE . TIME CMINUTES) 60 =3 c
>y AVERAGE STACK TENPERATURE C(DEG.F) . $56.50 ks
ot T 'wzntt'nmt'*reurnnmn“-cozr.-n—; ST T e ——6 38T 3
BARONETRIC PRESSURE CIN.MG), PBAR 29.35 tTe
! STACK PRESSURE CIN.MG), PS ‘ 29.34 i
STACK"tlDSF'SECJ’-"I‘IIA."'(SQJ‘FT)T"*l‘_‘“‘""_ T 66—
. NOZIILE CROSS-SEC. AREA CSQ.ET), AN - 00016019 Y e
PITOT COEFFICIENT, CP 0.83 B
T TAVERAGESURTCDELTA—P) T 0520 :
AVERAGE DELTA M CIN.N20) 1.61 CC
: METERED GAS VOLUME CCU.FT.), VN 41.38 -
~  MOISTURE COLLECTED XNL); VLC— - I —— 7} K
. PARTICULATE SUMNARY: C
PARTICULATE PRIOR TO FILTER CMG) 129.19
2T T Ty TURPILTER MG~ - - —- BR 13 T
o PARTICULATE ORGANIC CONDENSISLES C(NG) 0.00 L@
o PARTICULATE INMORGANIC CONDENSISLES (NG) 0.00 =y
~UNCORRECTED PARTICULATE TOTAL CMG) - IR —— ¥ 1 P P4 3
CORRECTION POR BLANKS (MG) 2.00 L C
CORRECTED PARTICULATE TOTAL CMG) 136.32 =
" CALCULATED DATA: e
“AVERAGE "ELUE GAS “TEMPERATURE (DEG.R), TS - © 101830 T T ———
AVERAGE METER TENPERATURE COEG.R), TH $23.87 C
METERED GAS VOLUME CSCF), VMSTD 4$1.17
" VOLUNME ‘OF WATER 'VAPOR (CU.FT.), VWSTD B £ 1 it
MOISTURE CONTENT (Z), BSWO 5.95 €
ORY MOLECULAR WT. OF Gas CLB/L8-MOLE), MD 29.28
WET MOLECULAR WIS"OF GAS CLB/LB<MOLE), M§ ~ ~-——- TT28s8 T ——
STACK GAS VELOCITY CEPS), vs - - 1600 . €
YOLUNETRIC FLOW RATE CCFH), QS 68029. 3
CONCENTRATION CGR.7SCE), C®s oS00y
PARTICULATE MASS RATE CLG/HR), PMRS 0.51 Y
ISOKINETIC VARIATION CX), I : 106.22 i-
o
Nt

AT TN ——
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L

o . PARTICULATE ORGANIC CONDENSIBLES CNG) fac

o PARTICULATE INORGANIC CONDENSIBLES (NnG) 0.00 F

- ‘UNCOR!!CTED“?AlftcutlT!‘TOTAt“(RG)“‘“““‘:“”'“"‘““‘*’3‘711f~fﬂ "

CORRECTION FOR BLANKS CMG) 193 o

CORRECTED PARTICULATE TOTAL (CMG) 34491 =

CALCULATED DaATa: S
AVERAGE FLUE'GAS‘T!RP!IATURE'(DGG;R)o‘TS 1063568 — i
AVERAGE METER TENPERATURE CDEG.R), TM 521.41 T C
METERED GAS voLUuME (SC®), vnsTD 41.51 :
VOLUME OF WATER -vAPOR (CU.FTL), vusTd = --— - 255 .
MOISTURE CONTENT (%), swD 5.80 N 5
ORY MOLECULAR WT. QF GAS CLB/L8-MOLE), MD 29.28 o
WET ‘MOLECULAR HT:'UF“GIS'(LB/LB-ROLE). NS e 28580 B
STACK GAS VELOCITY CFPS), vs 16.72 ¢
VOLUMETRIC BLOW RATE CCFH)Y, Qs - 68237, .
CONCENTRATION CGR.7SCE), Cos - 030129 S
PARTICULATE MASS RATE CLG/HR), PMRS 0.13 (
ISOKINETIC vaARIATION (%), I 106.77

.’J‘ i
TEST DATAZ

I
-

BELING CONSULTANTS INC

. -———

T e e e e i———. . i em e . .. R

- T mmeree et

. ROJECT:. SHEDISH AMERICAN MOSPITAL -restuib:ﬁivbw

STACK LOCATION: STaCK DATES 32,17/86 . =
P S o —TINE .-

SANPLE TINE CMINUTES).
AVERAGE STACK TENPERATURE (DEG.F)

“‘“IV!RAGE‘H!TER‘TEﬂ’IRtTUR!‘fO!G?’?‘""“ ="
BARDMETRIC PRESSURE C(IN.HG), PsaR
STACK PRESSURE CIN.HG), PS

STACK'CROSS‘S!CE“AI!A'(SQ?'TO?fA‘“'““"““"‘
NOZILE CROSS-SEC. AREA (SQ.FT), AN
PITOT COEFFICIENT, CP

AYERAGESQRTCDBLTA— P~ — e
AVERAGE DELTA M CIN.H20)
NETERED GAS VOLUNE CCU.FT.), v

NOISTUIE'COEthT!D'(Ht)?"VtC"““‘“"' LT e
PARTICULATE SumMaRrY:
PARTICULATE PRIOR TO FILTER (NG

' PllT!CUtﬂ?E‘Oﬂ"!t?!l‘(ﬂ@)‘““"‘“““




AT e

RIETRT .

cam amauiaa

LT AVERAGE

e e e s Ly e s ——- A S - i ——— A — s - s ———— - “Tm!: i

8

P.;

. - —_— o o {e:

- ~T91

SAMPLE TIme CHINUTES) 60 oo TZ

AVERAGE STACK TENPERATURE (DEG.F) _ 641.16 %;

'N!T!l‘?!ﬂ?‘ll?ﬂl!‘tb!ﬁ?!)’ T I ‘3173*““‘——“—13

BAROMETRIC PRESSURE CINHG), PBAR 29.40 N

STACK PRESSURE CIN-MG), PS 29.38 -

"‘STACI‘CROS&“S!C:‘IR!I‘tSﬂ:FT)i"I'” - - 2346~ i

NOZZLE CROSS~-SEC. AREA (SQ.FT), AN 0.0014019 e
PITOT COEFPICIENT, CP 0.03

T AVERAGE SQRTYTDELTA—P)—————— - — T 022 Ly

AVERAGE DELTA W CIN.K20) 1.52 g

METERED GAS VOLUNE CCU.FT.)y VN 41.59 -

“'HOISTURE“CDLI!CT!D“tlt)i‘VLC'“" T TST73%0— -

PARTICULATE SUMMARY:S .

. PARTICULATE PRIOR TO FILTER CNG) 7126
f‘"‘““‘““"Pllftcutl?!“Ul—FItT!l‘(ﬂc)‘""““‘““”‘" 29399 -
- : PARTICULATE ORGANIC CONDENSISLES (NG) 0.00 e

PARTICULATE INORGANIC CONDENSISLES (NG) 0.00 =
""UNCORR!CTEo‘?AlTICUtlTE‘TUTAt“(RG) ot "“'“"“““"1:23—““‘“““*‘_f
CORRECTION EOR BLANKS CNG) 232 3

CORRECTED PARTICULATE TOTAL (MG) 96.93

CALCULATED DATA:

- AVERAGE FLUE GAS T!HPERITU!E'(DEG.I). TS 1101516 — ——
AVERAGE METER TEMPERATURE (DEG.R), TN 511.54
METERED GAS VOLUNE (SCFE)y, VNMSTD 42.49
VOLUHE'DF“UATER“VIPUI’(CU.FI.). VUSTOD TSI
MOISTURE CONTENT (%), SHWO 6.02
ORY MOLECULAR WT. OF GAS (LB/7LB-MOLE), MO 29.30 o
WET MOLECULAR NT. OF GAS C(LB/L3=-MOLE), NS 28382 T
STACK GAS VELOCITY CAPS), VS - 17.9%
VOLUMETRIC FLOW RATE (CPH), QS 70602,
CONCENTRATION (GR./SCF), C"s - TT0038 T
PARTICULATE MASS RATE CLG/HR), PMRS 0.35
ISOKINETIC VARIATION C2), I 105.63

-
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-

DN

R R S

. ROJECT:
STACK .LOCATION:

€57 DATA:

BELING CONSULT!NTS INC

et e —- .. . -—

AMERICAN MOSPITAL
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STACK
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|

Test
h.

1A:

18

1C

2

28

2C

Infrared
Tests

Absorbance
\

0.004
0.00%

0.00%

0.000
0.000
. 0.000

- &verage carbon aonoxide

SWEDISH AMERICAN HOSPITAL
CARBON MONOXIDE TEST DATA

Infrared Indicator Excess

Time co Tube Air
cost Qe_!_ 221- EQL PPN €0 PpM Ratio
9:51 sa 3.5 17.4 79.1 5.0 5.0 4.78
——— 3.5 17.4 79.1 5.0 5.0 4.78
10:51 2 5.0 5.0 k.78
11:55 aa 3.6 17.0 79.4 0.0 0.0 ———
———— 3.6 17.0 17.9 0.0 0.0 —
1:00 pm 0.0 0.0 —

concentration 10.0 PPM,

-29-

CO0 Corrected
to 50% Excess

Alr, PPM
*
0.0
0.0
0.0

19 .o
19.0

19 .o



Belmgﬂ?onsultants

NAL mmm

Q COMPUTATION SHEET

M.l.
*rL. Thomsen DAMZIIBIBTM 708 no.
cHe'D oy pare HCI Testing o of  sueevs
! SR j . The samles were co;lected in dilute sodiun hydroxide solutlon
1n ] Method _Five smung train.  The sample length: was thirty
. -,__mmutes_uithg.he_swlmb rate at_approximately 0.5 CFM. The —
i+ .. analysis was!done by titration for total chlorides. The unit was o
‘ charged at. one half of its hourly capacity. o o
: . . o 4 . . / #/ — 1',.-.] - . .
S N t7>/z 871 W__. SRS
. Do S A
e S N N e
. ' ! , . .
i '?

-40-




-~

——

Run No.
Date
mg/HC!

Tm - Average Gas Meter
Temperature, °F

Pb - Barometric Pressure,

“Hg abs.

vm - Volume of dry gas
sampled @ netes
conditions, ft

ppm: HCl

ppm HCl = 1.32 x ng HCI

HC1 EMISSION DATA

4
12/17/86

i19
50.6

29.38

15.87
172

X (Th + 460)

n X Pp

TEST 4
ppm HCl

TEST §

ppm HCI

1.32 x 119 !g X 530.6 = 172 ppm

1.32 x 147 x 511.3
9.9 x 29.38 - 174 ppm

-41-

5
12/17/86
147

51.3

29.38

19.4
174
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-unnnnmcu amona oo
orL. Thomsen oare PROJECT ‘ J08 o,
. |enxp oy DATY Incinerator

COMPUTATION SHEET
ellggm onsultants{

NAL GIN!”!!IHMB

Test 4

s N Lo For
My = 576 x 1078 (172)(1057.24) |

= 1.05 lbs/hr

 Test § - ~ o

Mgy = 5.76 x 10 -6 (174)(1131 27)
N Rt .
: 1.13 Tbs/hr
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