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The Extra Class (Element 3) Question Pool contains the following question
(correct answer is bolded)

E3C11 (C)

What does VOACAP software model?
*A. AC voltage and impedance

*B. VHF radio propagation

-C. HF propagation

*D. AC current and impedance



What is VOACAP:

* Voice of America Coverage Analysis Program
* Free professional high-frequency (HF) propagation software from NTIA/ITS
* NTIA: National Telecommunications and Information Administration (part of the United States Department of
Commerce) is the Executive Branch agency that is principally responsible for advising the President of the United
States on telecommunications and information policy issues
e ITS: Institute for Telecommunications Sciences is the research and engineering arm of NTIA providing core
telecommunications research and engineering to promote:
* Enhanced domestic competition and new technology deployment
* Advanced telecommunications and information services
* More efficient use of the radio frequency spectrum

https://www.voacap.com/
https://www.ntia.doc.gov/
https://www.ntia.doc.gov/category/institute-telecommunication-sciences



A brief history of VOACAP and IONCAP (lonospheric Communications Analysis and Prediction Program)

[ONOSPHERIC RADIO PROPAGATION
U.S ARMY Radio Propagaiion Agency Tech. Report
#9
NATIONAL BUREAU OF STANDARDS
Circular 462
1942 - 1948

Environmental Science Services Administration - Institute
for Telecommunication Sciences and Aeronomy

1* general release of computer prediction program
ITSA-I
|Lucas and Havdon, 1966]

Naval Research Laboratories 2™ Generation Tenospheric
over-the-horizon radar Telecommunications prediction
Prediction computer programs ™ programs

RADAR-A, RADAR-B, RADAR-C ITS-78

€3T|y 1970's [Barghausen, et al., 1969]

HFMUFES-4
\ National Telecommunications and [Haydon, et al., 1976]
Information Administration
\ Institute for Telecommunication Sciences
d (ITS)
TONCAP

3" gemeration lonospheric
Telecommunications Prediction Program
[Lloyd, etal,, 1978]

Daily Prediction Methods with
improved High Latitude propagation

VOICE OF AMERICA
Selects [ONCAP for Modernization I

b 1955 Released to i models (NSA and USAF support)
rram - 3 i
LU public in 1985
. r N ICEPAC
Improves and develops Area Coverage by NTIS 1996
Maodel as (s . undated]
tewart, undate
VOACAP
(development by NRL_ITS and VOA
staft)

released to the public 1993
Rockwell Collins user’s guide
[Lane, 2001]

VOACAP, ICEPAC and ITU-R Rec. 533 are available from ITS
http:felbert.its.bldrdoc.gov/hif html

L www.voacap.com




VOACAP offers 4 primary online prediction services:

1. Point to point predictions
2. Coverage area maps
3. VOACAP propagation planner
4. VOACAP DX charts

VOACAP Types of software:
1. Online (constantly updated to reflect current solar conditions)
2. Offline (downloadable / executable software for use without the
internet)




VOACAP Online HF Predictions
Select TX QTH: | == Select a location == v | or zet Grid: or Latitude: Longitude:
Select RX QTH: | << Selsct a locafion == ¥ | orset Grid: or Latitude: Longitude:
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TX: 30.00, -60.00 | RX: 30.00, 60.00 | Short: 10826 km — 6727 mi | 49° — 3117 | Mid: 49.1084, 0.0000 | Long: 29182 bm — 12133 mi | 229°— 1317 | Mid: -49.1084. -180.0000
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VOACAP Online for Ham Radio — 18:44:23 UTC (11:44 AM)

Select TX QTH: (<< Ssbcizlossion=> ] orset Grid: or Lattude: Longituge: [i7a551 ]
Select RX QTH: [ < Select a location =+ ] or set Grid: or Latitude: Longitude:
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TX:34.09,-117.86 | RX: 30.00, 60.00 | Short: 12907 kem — 8020 mi | 2° — 3587 | Mid: §7.3513, 21.0676 | Long: 27101 km — 16840 mi | 182° — 178% | Mid: -87.3513, -158.9324
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VOACAP Online for Ham Radio — 21:21:07 UTC (02:21 PM)

Select TX QTH: | == Select a location == ~ | or set Grid: | DM14dd | or Latitude: | 34.1283 | Longitude: [-117 7220
Select RX QTH: | == ation = v | or set Grid: |FET9la | or Latitude: [-40.9798 | Longitude: [-55.0453
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TX:34.13 -117.72 | BX: 4098, -65.05 | Short: 9912 Im — 6159 mi | 143° —319° | Mid: -3.8372, -92.6854 | Long: 30096 kem — 18701 mi | 323° — 130° | Mid: 3.8372, 87.3146




TX= Lat/Lon of transmitting station

RX= Lat/Lon of receiving station

Short: Short path distance from TX to RX
Long: Long path distance from TX to RX

VOACAP Online for Ham Radio — 21:21:07 UTC (02:21 PM)

Select TX QTH: [ << Seaiz s+ orset G or Lt Longiude
Select RX QTH: [ == Select a location == ~ | or set Grid: or Latitude: Longitude:

».

TX:34.13,-117.72 | BX: -40.98, -65.05 | Short: 9912 km — 6159 mi | 143 —319° | Mid: -3.8372, -92.6854 | Long: 30096 km — 18701 mi | 323° — 139° | Mid: 3.8372, 873146



Controls Dashboard

+ Zoom in

Zoom out

Full Screen

Show QSO Window Markers: A=West Coast US, B=East Coast US, C=ltaly,
D=Eastern Europe, E=Japan. 5 pre-determined QTHs for quick propagation
results

-

@ Save current TX/RX settings

@ Remove current TX/RX settings

| SP Use SP (short path) or LP (long path)

NoEs| Use Sporadic Es Layer

MoM Show Maidenhead Locator Grid



General Settings

Choose current SSN (Sun Spot Number) or (-1) for

— General Propagation Settings
Noise: [Residential (145) | SSN: yn SSN? [

Moisy {139)

automatic SSN (not always up to date). Dyn SSN takes
an average of last 3 days of sunspot numbers. Current
solar SSN can be obtained from spaceweatherlive.com

Method: | ngustrial (140) | Min.TOA:[3_~]°
Residential (145) WD
i \
— Coveragd Rural (150) 5

Quiet (153)

Band: | 2| Remaote (164) 'C: Range: hrs

Choose residential if QSO is from a residential area, or
remote if in the mountains

—f—

__—Choose (Auto) if automatically picking normal

— General Propagation Settings

Moise: | Residential (145) v | SSN:

Method:
Auto

propagation, ducted propagation, or Ray-Hop
propagation

— Coveragq Ducted  ISattings
Ray-hop

Band: [ 20M (14.1 MHz) v | UTC: Range: [ 1 w|hrs

" TOA (Take Off Angle) is automatically set at 3

— TX Antenna Analysis Settings

Sets: @ Dipoles (O Vertical vs ants @10m AGL
(O Verticals, high dipoles O Vertical vs ants @20m AGL
O 3-el Yagis (O Vertical vs ants @40m AGL
(O 5-el Yagis O Vertical vs ants @60m AGL
(O 8-el Yagis

— Take-off Angle Analysis Settings
Period: @ Year O Month

Antennas can be picked here, or see next slide




Choosing a Dipole antenna at 33 feet for both TX and RX stations

_QTra nsmitter Site

TX antennas: 10M: [ Dipole @ 10M (33/) v |

12M: | Dipole @ 10M (33ft)  +|

| 15M: | Dipole @ 10M (33ft)  +|

17M: | Dipole @ 10M (33ft)  +|

20M: | Dipole @ 10M (33f) |

d 30M: | Dipole @ 10M (33f) |

40M: | Dipole @ 10M (33f) |

60M: | Dipole @ 10M (33f) |

80M: | Dipole @ 10M (33f) |

_QF{eceiver Site

RX antennas: 10M: [ Dipole @ 10M (337) v |

12M: | Dipole @ 10M (33/1) |

15M: | Dipole @ 10M (33/1) |

17M: | Dipole @ 10M (33/t) |
20M: | Dipole @ 10M (33/) |

30M: | Dipole @ 10M (33/1) |

40M: | Dipole @ 10M (33/) |

60M: | Dipole @ 10M (33/1) |

80M: | Dipole @ 10M (33/1) |




ow

Additional general settings: Mode, power, antennas (both TX and RX),

general settings, prop charts and prop wheel.

P vimesl [<—— \\hen finished with settings, push “Prop Wheel”

30N

Choose mode

05w Choose wattage




Below is a SSB propagation chart for Southern California — Argentina using Dipoles on both sides at 33 feet
* Best time for propagation is 21 UTC (1400 California) on 12 meters = 74% probability

e« 21 UTCon 10 meters = 70% probability

04 UTC on 20 meters = 66% probability




Below is a FT8 propagation chart for Southern California — Argentina using Dipoles on both sides at 33 feet
* Best time for propagation is 21 UTC (1400 California) on 12 meters = 99% probability

« 21 UTCon 10 meters = 97% probability

* 04 UTC on 20 meters = 93% probability




What if the DX station had a much better antenna?

- = e s e

_OTransmitter Site

TX antennas: 10M: [ Dipole @ 10M (331) v |

12M: | Dipole @ 10M (33f) |

16M: | Dipole @ 10M (33f) |

17M: | Dipole @ 10M (33f) |

20M: | Dipole @ 10M (33f)  w |

30M: | Dipole @ 10M (33ft) |

40M: | Dipole @ 10M (33ft) |

GOM: | Dipole @ 10M (33ft) |

B0M: | Dipole @ 10M (33ft) |

_oﬂeceiver Site

RX antennas: 10M: [ s-el Yagi @ 60M (1987) w |

12M: | a-el Yagi @ 60M (1987) |

15M: | a-el vagi @ 60M (1987) w |

17M: | a-el vagi @ 60M (198f) |
20M: | &-el Yagi @ 60M (195/) w |

30M: | 2-el'vagi @ 60M (1987) w |

A0M: | &-el Yagi @ 60M (195/) w |

6OM: | -l 'vagi @ 60M (1987) |

B0M: | a-el'vagi @ 60M (1987) |

Swap TX/RX antennas




Below is a SSB propagation chart for Southern California — Argentina using a Dipole at 33 feet and an 8 element YAGI at
198 feet

* Best time for propagation is 21 UTC (1400 California) on 12 meters = 87% probability

e 21 UTC on 10 meters = 85% probability

* 04 UTC on 20 meters = 83% probability
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Below is a FT8 propagation chart for Southern California — Argentina using a Dipole at 33 feet and an 8 element YAGI at
198 feet

* Best time for propagation is 21 UTC (1400 California) on 12 meters = 97% probability

e 21 UTCon 10 meters = 97% probability

* 04 UTC on 20 meters = 98% probability

e Several at 100% probability
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With my limited antenna, when can | hit New
Zealand? What's the best time of the year?

VOACAP Online for Ham Radio —17:14:30 UTC (10:14 AM)
Select TX QTH: [ == Select a location == ~ | or set Grid: _ or Latitude: _ Longitude:

Select RX QTH: [ <= Select a location >» ~] or set Grid: [REGThe | or Latitude: m Longitude: [ 1726211 |
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120w 150W 20 50 : 1 5 : 2 5 5 == | eaflet | © OpenStreetMap contributors
TX:3391, -117.52 | RX: -42.81, 172.62 | Short: 11072 kom — 6880 mi | 224° — 52° | Mid: -5.4485, -149.9913 | Long: 28936 km — 17980 mi | 44° — 232° | Mud: 5.4485, 30.0087

Band-by-band | BestFREQ | REL|SDBW|SNR | SIGPD | SNRPD "I)Wlndow Sea‘ TO Angle [T—— P2P Grayiine m MUF Map | RELMap | SDBWMap | DXCC Grayiine

©2010-2022 Ja\Perkiomaki { OHBBG] James Watson (HZ1JW) and Juho Juopperi (OH8GLV) - Questions? - User's Manual - Latest news on Twitter

Hit the “Year”
button



DM13fv to RE&7he (via SP, Jan 2022): DM13fv to RE67he (via SP, Feb 2022): DM13fv to REB7he (via SP, Mar 2022):
11091 km, 6893 mi, 224°, SSN: 38. 11091 km, 6693 mi, 224°, SSN: 44, 11091 km, 6893 mi, 224°, S5N: 47.
10 10 10
12 12 12
15 13 15
17 17 17
20 20 20
30 30 30
40 40 40
60 60 &0
80 B0 80
DM13fv to REEThe (via SP, Apr 2022): DM13fv to RE6The (via SP, May 2022): DM13fv to REEThe (via SP, Jun 2022):
11091 km, 6893 mi, 224°, SSN: 48. 11081 km, 6893 mi, 224°, SSN: 51. 11091 km, 6893 mi, 224°, S5N: 55.
10 10 10
12 12 12
15 15 15
17 17 17
20 20 20
30 30 30
40 40 40
60 &0 60
80 &0 80




DM13fv to REEThe (via SP, Jul 2022) DM13fv to RE6The (via SP, Aug 2022): DM13fv to REEThe (via 5P, Sep 2022):
11091 km, 6893 mi, 224°, SSN: 57. 11091 km, 6893 mi, 224°, SSN: 60. 11091 km, 6893 mi, 224°, SSN: 62.

02:03:04:05:06:07:08:09/10:11:12:1314:15:16:17:18:19:20:21:22. 23: 24 01:02:03:04:05:06:07:08:09:10:11:12:13:14:15:16117:18:19:20:121:122: 23: 24 01:02:02.04.05:06:07:08:09:10:11:12:13.14.1516.17.18.19

10 10

12 12

15 13

17 17

20 20

30 30

40 40

60 60

&0 80
02:03:04:05:06:07:08:09:10{11.12.13:14{15,16/17:18{19:20:21;22 23,24 01:02:02:04:05:06:07:08:09/10:11:12/13:14:15:16117118119120:121:122:23: 24 01:02:03:04:05:06:07:08:09:10:11:12:13:14:1 51611718119

DM13fv to REEThe (via SP, Oct 2022): DM13fv to RE&The (via SP, Nov 2022): DM13fv to REEThe (via SP, Dec 2022):
11091 km, 6893 mi, 224°, S5N: 64. 110891 km, 6893 mi, 224°, SSN: 67. 11091 km, 6893 mi, 224, SSN: 70.

02:02.04.05:06.07:08:09:10.11.12!13;14 15,16 17:18.19.20:21.22.23:24 01:02:03:04:05:06:07:08:08:10:11:12:13.14151617:18:19:20:21.22:23 24 01:02:02:04:05:06:07:08:09:10:11:12:13:14:15:16:17:18!19
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