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The Phase Response 0(jo) = 90° — tan” (@*R*C)

Where =2 * pi

Therefore, for

Vin =120 VAC

R =1 megoh
C=160 pF/1
Frequency =

* Frequency

(120)

m (1%10°%
0%2.5 (40%10™%)
60 Hz (60)

The magnitude of Vout is approximately 1.81 VAC
The phase response is a phase lead of approximately 8.9 degrees.

Patent Application Publication Dec. 3,2015 Sheet 3 of 66 US 2015/0348393 A1
G INSTER w25, By s TrigdH# ™ Save
T L B T T T T
o - : : : Save
............... :?. Image
.I --é- ................. In'{Saver
SUETUUEIUNES IR | ] On Fioue 9
- ooz e o o {Destination
SN R I NN RN TN 1 T o] rrrege  sesmeemaaa
. . . : : . Ha@a, BMP LISE
Save
Mt st mmme, .- ......................... File
: S S Utilities
1] =IEU L] Sllaus I o II:H1 IEDGI& FoC HE:
aB-=2l B 267, 373H= =P
Table 2
Vout R S
= H(S) =
Vin R + 1/(s*C) s + 1/(R*C)
Substitute s =jo
]
H(jw) =
jo + V(R*C)
®
The magnitude response IH(jw)l =
2 2
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Methane Combustion
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‘165

Table 5.4 (continued)
Forward Rate Coefficient®

No. Reaction A b E
N-Containing Reactions (continued)
201 NH, +0 = H+HNO 39E+13 0.0 0.0
202 NH,+H—>NH+H, 4.00E + 13 0.0 3,650
203~ NH,+OH — NH+H,0 9.00E + 07 15 —460
204 NNH —N,+H 3.30E + 08 0.0 0.0
205 © NNH+M - N,+H+M 1.30E + 14 0.1 4,980
206 NNH+O0, - HO,+N, 5.00E + 12 00 0.0
207 NNH+0O —>OH+N, 2.50E + 13 6.0 0.0
208 © -NNH+ 0O — NH+NO 7.00E + 13 0.0 0.0
209 NNH+H-H,+N, -5.00E + 13 0.0 0.0
2160 NNH+OH—-HO0+N, 2.00E + 13 0.0 0.0
211°  NNH+CH, - CH, +N, -2.50E + 13 0.0 0.0
212 H+NO+M > HNO+M 448E + 19 -1.3 740
213 = HNO+O0 —NO+OH 2.50E +13 0.0 0.0
214 = HNO+H—H,+NO 9.00E + 11 07 660
215 .. HNO+OH — NO+H,0 130E +07 1.9 -950
216  HNO+ 0, - HO,+NO 1.00E + 13 0.0 13,000
217 CN+0—=CO+N 7.70E + 13 0.0 0.0
218 CN+OH - NCO+H 4.00E + 13 0.0 060 .
219 CN +H,0 - HCN + OH 8.00E+12 0.0 7.460
220 CN+0,-NCO+0 .6.14E+ 12 6.0 —440
221 CN+H,—»HCN+H 2.95E + 05 2.5 2,240
222 NCO +0 —= NO +CO 235E+13 0.0 0.0
223 NCO+H—->NH+CO 5.40E + 13 (_)."0 0.0
224 NCO+OH-NO+H+CO 2.50E + 12 0.0 )]
225 NCO+N-N,+CO 2.00E+13 0.0 0.0
236  NCO+0,- NO +CO0, 2.00E + 12 0.0’ 20,000
227 NCO+M—>N+CO+M 3.10E + 14 0.0 54,050
228 NCO+NO - N,0+CO 1.90E + 17 -L.5 740
229 NCO +NO - N, +CO, 3.80E + 18 =20 800
230 HCN+M—->H+CN+M 1.04E + 29 =33 126,600
231 HCN+0O - NCO+H 2.03E + 04 26 4,980
232 HCN +0 —- NH+CO 5.07E + 03 26 4,980
233 HCN +0 — CN +OH 391E+09 1.6 26,600
234 HCN + OH - HOCN + H 1.10E + 06 20 13,370
235 HCN + OH —» HNCO + H 4.40E + 03 23 6,400
236 HCN + OH - NH, +CO 1.60E + 02 2.6 9,000
237 H+HCN+M - H,CN+M pressure dependent

238  H,CN+N-N,+CH, 6.00E + 13 0.0, 400
239 C+N,—»CN+N 6.30E + 13 0.0 46,020
240 CH+N,>HCN+N 312E+09 0.9 20,130
241 CH + N, (+ M) = HCNN (+ M} pressure dependent
242 CH,+N,— HCN+NH 1.00E + 13 0.0 “74,000
243>  CH,(S)+N, - NH+HCN 1.00E + 11 0.0 65,000

Figure 14 (from Turns)
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Table 1

Table 17.12 Composition (mol%) and properties of natural gas from sources in the United
States [28]"

d d

Density HHV® HHV
Location CH; CyHs CiHg C,Hypy CO, N,  (kg/md) (kJ/MY)  (kJ/hg)

Alaska 99.6 — — — — 04 0.686 37,590 54,800
Birmingham, 90.0 5.0 — — — 5.0 0.735 37,260 50,690
East Ohio” 94.1 3.01 042 028 071 1.41  0.723 38,260 52,940
Kansas City, 84.1 6.7 — — 08 84 0.772 36,140 46,830
Pittsburgh, 834 158 — — — 0.8 0.772 41,840 54,215

“ Although not explicitly stated in Ref. [28], these gases appear to be pipeline gases.
® Also contains 0.01 % H, and 0.01% O»

© At 1 atm and 15.6°C (60 F).
d Higher heating values for 1 atm and 15.6°C (60 F) [28].

Figure 15 (Turns Table 17.12)
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Table 4 - Thermionic Emission Test — SU4GB Vacuum Tube
S5U4GB #1 Westinghouse 1/12/14 jm

2 Filament(2) ov +5 VDC 2.94A
Filament(8) +5 VDC 2.93A ov
Filament(2) Ref Ref
Plate 1 -0.93v -3.46V
Plate 2 -0.01v -5.59V

8 Filament(8) Ref Ref
Plate 1 -5.68V -0.09vV
Plate 2 -3.30V -0.84V

Figure 29
Table S - Thermionic Emission Test — 5Y3 Vacuum Tube
5Y3 #1 RCA 1/12/2014 jm

2 Filament(2) ov +5 VDC 2.00A
Filament(8) +5 VDC 1.98A ov
Filament(2) Ref Ref
Plate 1 -0.61V -3.04V
Plate 2 0.0V -5.25V
Filament(8) Ref Ref
Plate 1 -5.37V 0.0V
Plate 2 -3.00V -0.51v

Figure 30

— e
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Table 6 - Thermionic Emission Test — 6X4 Vacuum Tube

6X4 #1 Raytheon 1/13/14 jm
3 |Filament(3) ov 3 Filament(3) +6.3DC 0.60A
4 [Filament(4) +6.3VDC 0.59A 4 Filament(4) ov
Cathode Ref 7 Cathode Ref
6 |Plate 1 -0.91v 6 Plate 1 -0.92v
1 [Plate 2 -1.14Vv 1 Plate 2 -1.17v
7,3 |Cathode, Filament(3) Ref 7,3  |Cathode, Filament(3) Ref
6 |Plate 1 -0.91v 6 Plate 1 -0.93v
1 [Plate 2 -1.16V 1 Plate 2 -1.18V
7,4 |Cathode, Filament(4) Ref 7.4  |Cathode, Filament(4) Ref
6 |Plate 1 -0.91v 6 Plate 1 -0.93v
1 [Plate 2 -1.16V 1 Plate 2 -1.19v
Filament(3) Ref 3 Filament(3) Ref
Cathode +2.50V 7 Cathode -3.67V
4 [Filament(4) Ref 4 Filament(4) Ref
Cathode -3.66V 7 Cathode +2.52V

Figure 31
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Table 7 - Thermionic Emission Test — 12X4 Vacuum Tube

US 2015/0348393 Al

12X4 #1 RCA 01/13/2014 jm
3 |Filament ov 3 |Filament +12.6 VDC 0.32A
4 |Filament +12.6 VDC 0.32A 4 |Filament ov
Cathode Ref Cathode Ref
Plate 1 -1.17V Plate 1 -1.17V
| [Plate 2 -1.04V 1 Plate 2 -1.05V
7,3 |Cathode, Filament(3) Ref 7.3 |Cathode, Filament(3) Ref
6 |Plate 1 117V 6 Plate | 117V
1 |Plate 2 -1.04V 1 Plate 2 -1.05V
7,4 |Cathode, Filament(4) Ref 7,4 |Cathode, Filament(4) Ref
6 |Plate 1 -1.17V 6 |Plate 1 -1.17V
1 [Plate 2 -1.05V 1 [Plate 2 -1.05V
Filament(3) Ref Filament(3) Ref
7 |Cathode +1.66V Cathode -4.70V
4 |Filament(4) Ref 4 |Filament(4) Ref
Cathode -4.70V Cathode +1.83V

Figure 32
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