Table 2G-5. Wind Tunnel Axial Flow Verification

Wind Tunnel Facility:

1. 2G

Date:

Wind Tunnel Temperature:

Barometric Pressure:

Probe Type/L.D. Used To Conduct Check:
Test Point Locations:

Lowest Test Velocity in m/sec (ft/sec):

Highest Test Velocity in m/sec (ft/sec):

@ Lowest Test Velocity @ Highest Test Velocity
Yaw Angle * | Pitch Angle * | Yaw Angle * | Pitch Angle *
Port (degrees) (degrees) (degrees) (degrees)
Calibration Location 1
Test Points ** 2
3

Calibration Pitot Tube Location

* When following the procedures in section 10.1.2.1, both the yaw and pitch angles are obtained from the same port. When
following the procedures in section 10.1.2.2, the yaw angle is obtained using the port for the tested probe, and the pitch
angle is obtained using the port for verification of axial flow.

**  Yaw and pitch angle measurements must be taken at all points that define the calibration location (as per the requirements

in section 10.1.1)

Specification: At each velocity setting, each measured yaw and pitch angle shall be within +3° of 07 in accordance with the

requirements in section 10.1.2.
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Table 2G-6. Yaw Angle Calibration

Probe Type: Tester(s):
Probe ID: Affiliation:
Test Location: Date:
Repetition 1 Repetition 2
Nominal
Velocity
Setting in
m/sec B R0 Onun Rso
(ft/sec) (degrees) (degrees)* (degrees) (degrees)*

Average of all recorded Ry, , values:

* Include magnitude and algebraic sign in accordance with section 10.5.6.

Table 2G-7. Determining the Magnitude of Reference Scribe Line Offset

Probe/Angle-Measuring Device ~ Magnitude of Ry
Type S probe with inclinometer 0.
Type S probe with protractor wheel and pointer 90° - 0,
3-D probe with inclinometer 90° - 0,
3-D probe with protractor wheel and pointer 0,1
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Wind Tunnel Facility:

Table 2G-8. Probe Calibration for Method 2G

Wind Tunnel Location:

Probe Type:

Probe ID:

Probe Calibration Date:
Test Point Location:

Ambient Temperature (°F):

Barometric Pressure (P,,,):

1. 2G

% Difference

Cp( avg-low)

%

Low
. Calibration Pitot Tested Probe
Velocity
Setting AP, Temp. AP or P,-P, Yaw Angle Calculated
Repetition (ft/sec) (in. H,0) (°F) (in. H,0) ) C,orF,
1
2
3
Average (Cougiom) =
High
. Calibration Pitot Tested Probe
Velocity
Setting AP, Temp. AP or P,-P, Yaw Angle Calculated
Repetition (ft/sec) (in. H,0) (°F) (in. H,0) () C,orF,
1
2
3
Average (Copprign) =
Cotave-towy ~ Cptavg-high x 100%

Note: (1) The percent difference between the low and high velocity setting C, values shall be within +3 percent.
(2) If calibrating a 3-D probe for this method, the pitch angle setting must be 0°,
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Table 2H-1. Distance from the Wall for the Interior Boundary, d,, of a Method 1 Exterior

Equal-Area Sector as a Function of the Stack or Duct Radius, r, and Number
of Method 1 Traverse Points

Number of Method 1
Traverse Points d,
16 0.134 xr
20 0.106 xr
24 0.087 =r
28 0.074 xr
32 0.065 = r
36 0.057 xr
40 0.051 xr
44 0.047 xr
48 0.043 xr

Table 2H-2 Default and Minimum Acceptable Calculated Wall Effects Adjustment

Factors
Brick and Mortar All Other Stacks and
Stacks Ducts
Default WAF 0.9900 0.9950
Minimum Partial Traverse 0.9800
Acceptable
WAF Complete Traverse 0.9700




h. 2H

Method 1 Exterior Equal
Area Traverse Point

Method 1 Interior Equal
Area Traverse Point

See
Figure
2H-2

Method 1 Exterior Equal
— Area Sectors

—— Method 1 Interior
Equal Area Sectors

Figure 2H-1. Method 1 exterior and interior equal-area sectors with traverse points indicated.
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Stack Wall
Interior Edge of Method 1 Equal Area
7.5i0n. |
5.75in. |
- tin. 1in. 1in. do
Port A « cee o . - .~
di d2 dast drem

Method 1 Equal-Area Traverse Point

— 120N,

Figure 2H-2. Figure showing part of a Method 1 equal-area sector closest to the stack wall
with three illustrative wall effects points at 1 in. intervals, the Method 1 equal-area traverse
point, and d,,,, for a 15 It diameter stack.'

" Metnic equivalents of English units used in Figure 2H-2 are as follows: 1 in. = 2.5 em; 5.75 in, = 14.6 cm;
7.5 in, = 19.0 cm; 12 in. = 30.5 e and 15 ft = 4.6 m,
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Stack Wall

Interior Edge of Method 1 Equal Area

Method 1 Equal-Area Traverse Point

Figure 2H-3. Figure showing part of a Method 1 equal-area sector closest to the stack wall
with three illustrative sub-sectors between the stack wall and 4, and the sub-sector
represented by d,,,,. A, is the area between the stack wall and d,, A, is the area between d, and
d,, A, is the area between d, and d,,,, and A, is the area between d|,, and the interior edge
of the Method 1 equal-area sector.
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ion
closest to the stack wall (4,,,,,) for a 16-point Method 1 traverse. The Method 1 equal-area
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sect

int and four wall effects traverse points (d,, d,, d,,, and d,.,,) within the Method 1

sector closest to the stack wall are also shown.'

traverse po

1/4 n(r-7.6)%; and

All dimensions are given in in, Metric equivalents (in cm) are as follows: 3 in. = 7.6 cm; A

A gom = 1/4 7(r-7.6)" - 3/16 1.
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Form 2H-1.
Traverse)

1¥ Probe Type/ID/Pts. Samp
2" Probe Type/ID/Pts. Sampled:

1

Entry Port ID (e.g., A, B, C, or D):

Tester(s):

h.

Calculation of Wall Effects Replacement Velocity Values (16-Point Method 1

Affiliation:

1. Diameter of the stack or duct (ft)

] Radius, #, of the stack or duct (in.) (= diameter * 6) |

iated with each successive wall effects traverse point.

@ ]__® © ® _J_®
Distance Measured Decay Intermediate Calculations
(d) from Velocity (v,) Velocity
Wall at Distance d (vdec,)
v.n‘- 1 +Vd’ 2 2
5 —mn[r-d+1] ni[r-d]
Note: v, =0
() | (fifsec) (thec) | (ind) (in-)
a=1 | T T
e e
P D

2. Location (column A), measured and decay velocities (columns B and C), and volumetric flow (column G)

Volumetnc Flow
in Sub-sector (Q,)

Note: dy,,, = 0.1340 r, where r is the radius of the stack or duct. See section 8.2.2.3 of the method.

3. Total volumetric flow for all sub-sectors located between stack wall and d,,

(total Col. G).

4. Volumetric flow for remainder of the Method 1 equal-area sector.

no atd,, is

y. Enter the velocity at d,,, on this line.)

¢. Multiply values on lines 4a and 4b. (Q,,,..)

a. Velocity measurement at distance d,,., from stack wall (v,,,). (If d,.,- dj,,,<¥: in., then

. Wall effects-adjusted velocity in the Method 1 equal-area sector.

velocity values adjusted for wall effects, Ve

b. Divide line 5a by I‘-ﬁn(r}’ . The resulting value is one of four “replacement™ point

, as derived in Equation 2H-16.

6. Substitute the value shown in 5b for the unadjusted velocity value in the Method 1 sector. (See Eq. 2H-18.)

2H

Notes: 1. Column B: If no measurement is taken at distance d, enter the velocity value obtained at the first subsequent

traverse point where a was taken, fol

2.

1 by the letters “NM”. See section 8.7.1.2.
For clarity, only English units are shown in this form. Following are metric equivalents of the English units

used in the form. Inrow 2, column A: 1in. = 2.5¢cm; 2in. = 5.1 cm. Inrow 2, column D: If metric
units (em) are used, the term ' w(r-d+1)? must be changed to ' n(r-d+2.5). Inrow 4a: % in. = 12.7 mm.
Throughout the form, the metric equivalents ofin., in., ft, fi/sec, and fi-in’/sec are cm, em’, m, m/sec, and

m-cm’fsec, respectively.
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Form 2H-2. Calculation of Wall Effects Replacement Velocity Values (Any Method 1

1* Probe Type/ID/Pts. Sampled: Tester(s):

Traverse =16 Points)

2" Probe Type/ID/Pts. Sampled Affiliation:

Entry Port ID (e.g., A, B, C, or D}:

1. Diameter of the stack or duct (ft) i Radius, r, of the stack or duct (in.) (= diameter x 6) |

(A)
Distance

(d) from
Wall

2. Location (Column A), measured and decay velocities (Columns B and C), and volumetric flow (Column G)
associated with each successive wall effects traverse point.

T o TTo ] e 1 e 1w ]
Measured Decay Intermediate Calculations Area of Volumetric Flow in
Velocity (v,) Velocity Sub-sector (A4,) Sub-sector (Q,)
at Distance d (vdec,)
Vi *Va s N
3 =xw[r-d+1] —n[r-d] (Col. D - Col. E) (Col. C = Col. F)
Note: v, =0
(ft/sec) B (fi/sec) (in.%) (in.%) (in.") (ft-in.*/sec)

Note: d,, < d,, as defined in section 8.2.2.3 of the method.

3. Total volumetric flow for all sub-sectors located between stack wall and 4, (total Col. G).

4. Volumetric flow for remainder of the Method 1 equal-area sector.

a. Velocity measurement at distance d,,., from stack wall (v4,). (If d,.- d, <% in., then |.f
no measurement at d,,., is necessary. Enter the velocity at d,,, on this line.)

b. Total area in remainder of Method l_qu;I‘—;re‘;s;En;m_{A:m)T S_uthnct_ __________ _| =
[ %l n(r)* from last entry in item 2, column E, and enter the result on this line.

¢. Multiply values on lines 4a and 4b. (Q,,...)

5. Wall effects-adjusted velocity in the Method 1 near-wall equal-area segment.

b. Divide line Sa by [ %

point velocity values adjusted for wall effects, \‘ae} , as derived in Equation 2H-15.

6. Substitute the value shown in 5b for the unadjusted velocity value in the Method 1 sector. (See Eq. 2H-17.)

ni’)* . The resulting value is one of four “replacement”

Notes: 1.

2.

Column B: If no measurement is taken at distance d, enter the velocity value obtained at the first subsequent
traverse point where a measurement was taken, followed by the letters “NM™. See section 8.7.1.2.

For clarity, only English units are shown in this form. Following are metric equivalents of the English units
used in the form. Inrow 2, column A: lin. = 2.5¢cm; 2in. = 5.1 cm. In row 2, column D: If metric
units (cm) are used, the term % wt(r -d+ /)’ must be changed to ' wt{r-d+2.5)%. Inrow 4a: % in. = 12.7 mm.
Throughout the form, the metric equivalents ofin., in. 2 S, fiisec, and ﬁ—in’,-'sec are cm, cm®, m, m/sec, and
m-cm’/sec, respectively.
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Form 2H-3. Calculation of Replacement Velocity Values for a Method 1 Eq
Closest to the Stack Wall for a 16-Point Method 1 Traverse, Us
Wall Effects Traverse

1* Probe Type/ID/Pts. Sampled: _Type S Straight-up/S-13AK

2™ Probe Type/ID/Pts. Sampled:

Tester(s):__ Test

Affihiation:

Entry Port ID (e.g., A, B, C,orD): _A

h. 2H

ual-Area Sector
ing a Partial

Team 1

Contractor Il

1. Diameter of the stack or duct (ft) 24

I

| Radius, r, of the stack or duct (in.) (= dia

meter * 6) 144

2. Location (column A), measured and decay velocities (columns B and C), and volumetric flow (
associated with each successive wall effects traverse point.

[ @) ®) o 1 o T ® F)
Distance | Measured | Decay | Intermediote Calculations |  Areaof |
(d) from Velocity (v,) Velocity Sub-sector (4,)

Wall at Distance o (vdec,)
v, v
_‘*:'2 ‘ %ﬂ[r-a‘ﬂl’ %n[r-d’]z (Col. D - Col. E)
Note: v, =0
Gy | ey | ke | Gnd | ad) | )
|~ d=1"| 5171 NM| 2585 | 1628600 | 1606059 | 22541 |
[~ d<27| 5171 NM| 5171 | 1606050 | 1583676 | 22384 |
4.3 | s171 | 5171 | 1583676 | 1561449 | 22227 |

column G)

3. Total volumetric flow for all sub-sectors located between stack wall and ., (total Col. G).

tric flow for inder of the Method 1 equal-area sector.

a. Velocity measurement at distance d,,,, from stack wall (vg.). (If d,.- i, <% in., then
no measurement at d,,,, is necessary. Enter the velocity at d,,,, on this line.)

b. Total area in remainder of Method 1 equal-area segment (4,,..,). Subtract

%n(r)’ from last entry in item 2, column E, and enter the result on this line.

c. Multiply values on lines 4a and 4b. (Q,,..)

5. Wall effects-adjusted velocity in the Method 1 equal-area sector.

b. Divide line 5a by llsﬂ(r)“ . The resulting value is one of four “replacement™ point

, as derived in Equation 2H-16.

velocity values adjusted for wall effects, ‘?i'-

6. Substitute the value shown in 5b for the unadjusted velocity value in the Method 1 sector. (See

Eq. 2H-18.)
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Form2H-4  Calculation of Replacement Velocity Values for a Method 1 Equal-Area Sector Closest
to the Stack Wall for a 16-Point Method 1 Traverse, Using a Complete Traverse

1* Probe Type/ID/Pts. Sampled: _Type S Straight-up/S-13/AH Tester(s):___Test Team Il .
2™ Probe Type/ID/Pts. I Affiliation: __Contractor Il

Entry Port ID (e.g., A, B, C,or D):

1. Diameter of the stack or duct {ft)

T 24

| Radius, r, of the stack or duct (in.) (= diameter x &)

| 144

Wl ®e_ T o 1 o [ & 1 "®& T _© _]
Distance | Measured Decay Intermediate Calculations Areaof Volumetric Flow
(d) from Velocity (v,) Velocity Sub-sector (4,) in Sub-sector (Q,)
Wall at Distance d (vdecy)

v,_; « Salr-d+ 1 f:n[r-dl’ (Col. D - Col. E)
Note: v =0

"G | Uise | (ikey | ) | Ged | )

" Td=1| 51.71NM | 2585 | 16286.00 | 1606059 | 22541 |

T 4= s1.71NM | 5171 | 1606059 | 1583676 | 22384 |

T Td=3| 5171 | 5171 | 1583676 | 1561449 | 22227 |

T Td=4| 6226 | 5698 | 1561449 | 1539379 | 22070 |

T Td=5| 6716 | 6471 | 15839379 | 1517467 | 21913 |

"~ Td=6| 6944 | 6830 | 1517467 | 1495711 |  217.56 |
T Td=7| 7263 | 71.03 | 14957.11 | 1474113 | 21598 |

T Td=§|" 7137 | 7200 | 1474113 | 1452671 | 21441 |

" Td=9| 7437 | 7287 | 1452671 | 1431387 | 21284 |

d=10| 7580 | 7508 | 1431387 | 1410260 | 211.27 |
~ d=11|" 7715 | 7647 | 1410260 | 1389280 | 20970 |

[ d..-12| 7858 | 77.86 | 1389290 | 1368477 | 20813 |

2. Location (column A), measured and decay velocities (columns B and C), and volumetric flow (column G)
associated with each successive wall effects traverse point.

3. Total velumetric flow for all sub-sectors located between stack wall and d,, (total Col. G).

inder of the Method 1 equal-area sector.

3o
ﬁ"{"]

atd,, is

i Velocity measurement at distance o)., from stack wall (V). (If .- di <% in., then no
Y. Entﬂ the velocity at d,, on this line.)

from last entry in item 2, column E, and enter the result on this line.

¢. Multiply values on lines 4a and 4b. (Q,..)

b. Divide line 5a by -I'Em(r)‘

velocity values adjusted for wall effects, Ge

6. Substitute the value shown in 5b for the umdjustnd wvelocity value in the Method 1 sector. (See Eq. 2H-18.)

5. Wall effects-adjusted velocity in the Method 1 equal-area sector.

. The resulting value is one of four “replacement™ point

, a5 derived in Equation 2H-16.
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14.0 Pollution Prevention [Reserved]

San
n
Tal
1
Coal:
Anthracite and lignite ........c..ccerreens 1.016-1.130
Bitumi 1.083-1.230
Qil:
Distillate ... i 1.260-1.413
Residual .. 1.210-1.370
Gas:
Wood .
Wood b
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7. Calculations
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ymv C
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Py = Final gas sample tank pressure after
pressurizing, mm Hg absolute,
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