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1. Introduction

This report marks the first semiannual report for the CHILL National Facility since
the award of the Cooperative Agreement, ATM-8919080 to Colorado State University
(CSU) effective 15 April 1990. The highlights of this first six month period included the
physical relocation of the CHILL radar to Greeley, CO where it will be permanently
situated while in operation at CSU. At this time, save for the pending arrival of a few new
waveguide parts, the CHILL radar is nearly operational in the configuration it was in
during operations in Ilinois. Our immediate goal is to have the CHILL radar fully
operational (with the new SUNRISE data system installed which will be described in more
detail in a following section) by the end of November. The CHILL radar is planned to be
part of the data collection network for the upcoming WISP experiment beginning in
January 1991.

As discussed in the CSU proposal for the CHILL radar, the department of Electrical
Engineering planned to add an additional faculty member in the area of multi-parameter
radar if CSU successfully competed for the CHILL facility. Following through on this
plan, Dr. V. Chandrasekar has joined the faculty in Electrical Engineering as an Assistant
Professor. He began his duties on 15 August 1990. Prof. Chandrasekar is an expert in
multiparameter radar and statistical signal processing. He will undoubtedly be a strong
addition to the CHILL engineering and scientific staff.

2. Scientific Activities

Since the radar is still being installed in Greeley, CO, it was of course not possible
to support any data collection efforts in the past six month period. Our scientific activities
with the CSU-CHILL to date have been focussed on insuring high quality, and more
versatile data collection in the future.

To insure higher quality measurements of Zdr, the CHILL antenna was rotated 45°
when it was reinstalled in Greeley to allow better sidelobe matches between horizontal and
vertical polarizations. The antenna rotation places the feedhorn/waveguide support struts at
45° angles, hence their projections are theoretically identical between the orthogonal
polarization planes of H and V. New 45° degree waveguide bends are currently on order
and should arrive within ten days. Additionally, following Mueller (1984; 22nd
Conference on Radar Meteorology), a calculation procedure for differential propagation



phase shift will be programmed into the SP20 signal processor to allow realtime
computation of this parameter.

Near future scientific activities focus on preparation for data collection in the WISP
experiment, planned for 15 January-31 March 1991. We plan to operate in a dual-Doppler
mode with either the University of North Dakota 5 cm Doppler radar, or the 10 cm MILE
HIGH Doppler radar to study the dynamics and microphysics in the Front Range area. We
also plan experiments this coming summer pertaining to collection of dual-polarization data
in electrical storms in the Front Range area by CSU scientists.

3. Educational Activities

Again, activities related to education, like the scientific activities, have focussed on
planning for near-future activities. Several developments are currently underway,
including plans to have realtime CHILL data available in the Weather Laboratory in the
Atmospheric Science (ATS) department, as well as in the Electrical Engineering (EE)
department. A SUN IPC workstation with 16 inch color monitor has been acquired for the
ATS Weather Lab, on which the SUNRISE software will be installed. A T1 high speed
data link, allowing 1.5 megabits per second transmission rates from CHILL to ATS, is
currently being installed. A network connection will also continue to Electrical Engineering
(EE) to serve the Sunrise workstations planned to be installed in the EE Remote Sensing
laboratory. In the upcoming spring semester, the CHILL data will be directly integrated
into AT 541, our first year graduate level weather lab course.

Two new courses in the Department of Atmospheric Science were established and
offered in the past academic year that will utilize the CHILL facility at their next offerings.
These courses, AT 652 (Remote Sensing) and AT 741 (Radar Meterology), taught by
Profs. Stephens and Rutledge, respectively, each had enrollments exceeding 20 students.

Profs. Bringi and Chandra in the Department of Electrical Engineering have
forwarded a proposal to the NSF REU (Research Experience for Undergraduates) program
that would allow undergraduate engineering students in EE at CSU and Ft. Lewis College
(in the CSU system) opportunities to work with the CHILL radar facility in a variety of
projects. If this proposal is successul, Profs. Bringi and Chandra plan to conduct 8 senior
level projects in the area of radar engineering and multi-parameter radar during the 1991
academic year.



The Department of Atmospheric Science was recently contacted by the University
of Northern Colorado in Greeley with a request to possibly provide an instructor for a
undergraduate level course in Radar Meteorology. After careful thought related to the
duties of CHILL staff and the desire to have the CHILL facility play a strong role in
education, we currently plan for Pat Kennedy, the CHILL Facility Manager, to offer this 3
hour course on the Greeley campus. The course is scheduled for two 90 minute meetings
per week on the Greeley campus with an anticipated enrollment of 12 students. Since the
CHILL is located within a 15 minute commute from UNCG, it is anticipated that the class

will pay frequent visits to the radar for "hands-on" instruction. This effort will provide Mr.

Kennedy with valuable teaching experience which will be valuable in the future as we are
presently considering offering a summer course on Radar Meterology at CSU during the
summer of 1992. If this course is offered, both Mr. Kennedy and Prof. Rutledge will
serve as instructors. The aim of this potential course would be to attract students from
other academic institutions where instruction in radar meteorology is not offered, but

. training in the field is desirable. Also we would anticipate that professional scientists in the
Boulder area would be intersted in such a course.

CHILL will host (at no cost to CHILL) two Taiwanese visitors during the period
from 15 January to 15 April, 1991 in cooperation with NCAR. One of them, Mr. Salem
Hwang is the newly appointed head of radar meteorology for the Central Weather Bureau
in Taiwan. We will provide them office space at CHILL. They will interact with CHILL
staff and participate in WISP during their stay.

4. Operational and Refurbishment Activities

The adaptation of the radar to a new home base and the installation of the Sunrise
data system have precluded any research operations to date. However, several test
operations are planned for the remainder of 1990.

The beam patterns of the antenna at both horizontal and vertical polarizations will be
measured using a newly acquired S band signal generator driving a moveable standard
horn. Permission has been secured to place the signal generator and horn atop a 160 foot
high sugar plant located approximately 2 miles southwest of the radar. The horn can be
oriented to transmit either horizontally or vertically polarized radiation. At each
polarization, the CHILL main beam and sidelobe patterns will be mapped by recording the



received signal strength as the antenna slowly scans over the vicinity of the signal generator
site. As briefly discussed in Sec. 2, the 45 degree rotation of the antenna feed supports is
expected to improve the sidelobe matching between the horizontally and vertically polarized
beam patterns.

A test of the complete radar system reflectivity calibration is also anticipated.
Discussions with the Federal Aviation Administration (FAA) are underway to allow
operation of a tethered balloon carrying a calibration sphere target. For proper illumination
of this target, a balloon altitude of approximately 1000 feet is desired at a range of 4-5
miles. Tethered balloon operations at these heights will require a regulatory waiver from
the FAA. If this does not prove to be feasible, then the antenna gain will be determined
from thz pattern tests outlined earlier, or from solar flux measurements. Finally,
verification of the proper operation of the complete radar system will be achieved during
test operations shortly before the mid-January start of the WISP program. Our goal is to
begin WISP with the CHILL system in an established, acceptable, stable configuration.

Improvements have also been made to the data processing, radome, antenna, and
auxiliary power supply systems of CHILL. An overview of the new CHILL data system is
presented in Fig. 1. Most of the equipment resides in the radar trailers. Analog quadrature
video (I,Q) and analog log video will be fed from the radar receiver into the new analog
input card for the SP20. This input card will also generate the triggers for the radar and
polarization switch and the instantaneous automatic gain control (IAGC) signal which
controls the switchable attenuator in the linear receiver. The output of the SP20 will feed
both the existing Microvax/Adage display system and the new Sunrise system. The
existing Microvax/Adage display system will be retained to help verify the performance of
the new system and to serve as a backup, in addition to offering expanded color display
capabilities.

The Sunrise VME bus system will control the antenna motion and set radar
operating modes through control of the SP20. The VME bus houses a 68030 processeor
which will generate product files such as PPI's, CAPPI's, and randomly oriented vertical
cross-sections. Also housed in the VME chassis is a Sun SPARC 1/E computer which
provides a complete color workstation when connected to an external display and
keyboard. This SPARC board will run the standard Sunrise user software which allows
the viewing of radar products and interactive control of the radar scanning and operating

modes.



An Ethernet cable will connect the VME chassis to a Sun SPARCstation IPC in the
User van which is located adjacent to the radar trailer. This Ethernet is extended using
remote bridging hardware and a T1 telephone line (1.5 megabits/sec) back to the CSU
Atmospheric Sciences weather lab to serve the Sun SPARCstation IPC located there. The
network is further extended by way of the existing CSUNET back to the engineering
campus and to more remote locations via Internet. Workstations running Sunrise in the
User van, at the ATS weather lab, and in EE will be able to view radar products and control
the radar if authorized. Products will be available for viewing at the weather lab within
seconds of when they become available at the radar. The radar Ethernet is also extended
via fiber optic repeaters into the nearby CHILL office building. There it will connect to
persona. computers and to a future radar display color workstation.

The initial installation of the Sunrise data system is scheduled for the first week of
October. After the initial installation, CHILL personnel will spend 4 to 6 weeks
integrating Sunrise into the existing CHILL system. At the end of this integration period,
Lassen personnel will return to solve any remaining problems. Two new interfaces to
bring information into the Sunrise hardware have been designed and built by CHILL staff.
One interface provides SP20 data to Sunrise, the other provides azimuth and elevation data.
The plan is to use the existing SP20 software and philosophy as a base for future
developements. To this end, the existing SP20 developement tools have been largely
converted from the VAX to the Sun operating environment. After Sunrise is delivered, it
will assume the job of SP20 software developement and real-time control of the SP20.

A new 73 foot diameter CHEMFAB radome has been installed. This radome was
acquired from NCAR stock as it was intended for installation at CP-2. A replacement
radome has been ordered from CHEMFAB by CSU and will be shipped to NCAR. This
large radome has required changes in the inflation fan speeds. In order for the radome to
withstand a 140 mph wind, the recommended high speed blower pressure setting is 9 3/4
inches of water. To obtain this value, a new variable pitch sheave was required. It was
also necessary to increase the size of the blower motor from 5 hp to 7.5 hp. At present, the
high speed blower is adjusted to yield a pressure of 6.4 inches of water. This is adequate
for a 110 mph wind speed, and is considered to be satisfactory for the early fall season.

No sheave change was necessary for the low speed blower to develop the 2.5 inch pressure
that is recommended for Greeley's elevation.



The components for a third inflation fan, which is powered by a gasoline engine,
are being purchased. This will provide a redundant non-electrical fan for use when the
commercial power fails and the Onan standby generator engine fails to start. This is
considered to be a small expenditure to provide further protection for the expensive large
diameter radome.

The radome was erected on August 28, 1990, and the operation was uneventful.
Based upon incidents that occurred during the installation, minor improvements to the
design of the tie down rings and the entry door sealing were recommended to the radome's
manufacturer (CHEMFAB). It should be noted that the tie down rings, new airlock entry
doorway, and the back-draft preventers were fabricated by NCAR for this project. The
costs for this fabrication, totalling approximately $20,000, were paid by CSU.

The antenna drive system has been improved by the installation of the fourth, and
final, motor and amplifier board. The new system is operating well and should be more
reliable than the earlier motor-generator based system. Both azimuth drive high speed
gearboxes have been refurbished with new oil and grease seals. The rate of oil leakage has
been substantially reduced as a result of these actions. Finally, the antenna and pedestal
were cleaned and painted upon their arrival in Colorado.

Auxiliary power for the Greeley site will be available from the diesel generator that
was obtained by the Water Survey from NCAR after the conclusion of the CCOPE project
in Montana. This system will be used to operate the radar and to provide minimal office
building power when the commercial power fails. This generator has not been used since
1981, and therefore has required the services of a diesel mechanic to restore it to operation.

In addition to these improvements and refurbishments, we have also ordered a new
S band polarization switch from Raytheon. In addition to improved temperature stability of
this new switch (to be delivered in six months), the new switch will be installed in series
with the existing ferrite polarization switch to increase the isolation between the H and V
channels. A state of the art microwave signal generator from Hewlett-Packard ($23K) has
been acquired for CHILL. The lightning protection plan for CHILL consists of a series of
ground rods on the antenna pedestal and trailers. Additionally, the commercial power was
buried underground for a distance of 600 feet upstream of the secondary power transformer



installed at the site. A new solid state intermediate power amplifier for the high power
klystron will be ordered for CHILL in the immediate future.

5. Physical Site Plan

Construction of the CSU CHILL Radar Facility office building is currently
underway. Only two rather high cost bids were received for the originally proposed
modular style building. As a result, the building specifications were changed to
conventional frame type construction and a second bid solicitation was offered. The
present contract was awarded to the Faust Construction Company of Greeley on
September 12, 1990. The contract calls for the building to be completed within 90 days of
the contract award, so the building should be occupied by year's end. The new building
will have adequate space (approximately 2400 sq. ft.) for both the CHILL radar staff and
for visiting scientists. Additional space has also been allocated for data archival and review
as well as for an electronics shop. We plan to locate one of the Sunrise display's and
workstation in the CHILL staff building. Site plan drawings are given in Fig. 2. The
entire site will be enclosed with a security fence.

6. Appointment of the Radar Advisory Committee

As described in the CSU CHILL proposal to the NSF, we planned to establish a
Radar Advisory Committee. The charge to this committee is to review the previous year's
activities and radar performance, advise the Scientific Director on in-house research and
enhancement activities for the coming year, review the facility educational initiatives, and
advise the Facility staff on improvements in operations and capabilities. We have
completed the appointment of this committee who's members are:

Dr. Jeffrey Keeler, NCAR/ATD

Dr. Dusan Zrnic, NSSL/Norman

Prof. Roger Wakimoto, UCLA

Prof. George Aunon, Head, Department of Electrical Engineering, CSU
Prof. William Cotton, Department of Atmospheric Science

Prof. Pierre Julien, Department of Civil Engineering

We plan to convene the RAC for it's initial meeting during February, 1991.



7. The following information provides a list of CHILL personnel.
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Prof. S. K. Cox, ATS
Prof. V. N. Bringi, EE
Prof. S. A. Rutledge, ATS

Staff
Prof. S. A. Rutledge, Scientific Director

Dr. Eugene Mueller, Senior Engineer
Patrick Kennedy, Facility Manager
David Brunkow, Software Engineer
Ken Pattison, Electronic Technician
Cindy Carrick, Secretary




Figure Captions

Fig. 1. Schematic of the plan for data display and radar control.
Fig. 2. Plan drawings for the CHILL showing physical layout of the site and building
presently under construction.




RADAR TRAILERS

CHILL OFFICE BUILDING

- e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e A g § e s e m m  E a  m s m m mm m m = -

- emeEmeEmeEmeeEEEmEE .- E®mEE®mEE®e®E®EE®e®®"®®®"®=®=®=m

T 2an314

(]
I LASSEN EXISTING |
—
Q SP20 MICROVAX- FIBER- ———| FIBER- :
LoG(P) | SIGNAL ADNE oPTIC [ oPTIC !
—— | PROCESSOR DISPLAY REPEATEH '' | REPEATER :
ULl ETHERNET X .
IAGC x ETHERNET '
[ ) ]
ANTENNADRIVE | SUNRISE USER VAN i 386SX SPARC APPLE |
< VME BUS SPARC- 3COM ¥ RC STATION SE/30 |!
SYSTEM STATION ETHERNET X STe '
SUNRISE T1 BRIDGE 4 |
* DISPLAY 4 l l * '
RADAR VAN o switon ——a| APPLE :
iyl DOWTY X I&IA}SERWRITER :
DISPLAY DSU/CSU L1 '
 : 1
................................................... B e s S e Bt oo o o ANl s Bt P e o e o e o e e e e e s s K
T1 LINE
i o S SRS RS SRS S S S i S e e —— [}
[ ]
| DOWTY 3COM :
; DSU/CSU ETHERNET :
' T1 BRIDGE :
: REMOTE | |
TocamPus| ¢ | EXISTING SPARC- I
AND ' | CISCO STATION |
i SUNRISE | |
INTERNET "'| ROUTER ETHERNET '
' DISPLAY | CHILL DATA SYSTEM
[) )
. : 9/18/90
: ATS WEATHER LAB '
] ]



7 2an81g

" CSU RESEARCH
FACILITY

(,(/N;WIAJI\..’M-- F e VeSS L Aee &2 LT
CONDITION®S AND DIMENSIONS PRIOR To EXECUTION OF
ANY HORK UNDER. THIS CONTRALT AND SHALL NOTIFY

ARLH ITELT OF ANY DISCREPANCIES AFFELTIHE CONSTRUCTION . EXISTING GRADE ELEVATION

SPREAD EXIST, DPSOIL OVER ENTIRE SITE ( iMPORT SOIL AS RERC.) ©-——— BORE LXATION ( S0iL SAMPLE ; *
TO AV N.JEPTH OF 4" | LEED GRACS OVER ENTIKE SITE(RN:THIN y POLER/ UTILITY POLE
FROJELT —IMITS SHOWN) EXCEPT FOR BLUg . OXATION | @RAVEL WALKS * LiaHT POLES
= = =
$ SRIVES  (ATERNATE BiD ke 1. ——T— TELEPHONE (ONDUIT(BLRIED - 4" PVEJ
PROV.DE (" MittH GALY. STL. EDAiNG ARDUND GRAVEL PARKING —6&—  GAS SUPPLY LINE ( BURIED)

AREA | GRAVEL DRAVE S GRAVEL WALK A FLuSH ~/GRAVE ¢ &IAVEL .

ALL ELECRAL (DUWia. & FIELD NORK) nOT UNZER WIS

COrTRA 3.C5 .
conr.T CT (N.1.C.5 — W — NEW HAT&KQSUPPU{ LINE

Aue ITEMS DESOMHATED AS (H.T.C.)0 ARE KGT 14 COMTRALT

’ Sl | Tl GANA Tl N

NER ELEVATION/AT GRADE or TP OF CONCRETE(TOC)

— == UNDERGROUND CABLE IN (ONDUIT (NEK >
— - DRELT PURIAL CABE [ Z ELRICAL )

NEH SANITARY SEWER LINE (4 evi'

VhE FLAN \ LOVEK SH
FACILUTY SE~ER/SEPT!
HVAC FLOOR PLAN /ELEC]
FLOOR. PLAN & ELEVATI(
DLDG. SECTIONS & ELEVA

v N

PVC LATER. SUPRLY LINE € 5-0° DEEP,
(RE: SITE LOCATION MAP)

' LIMITS OF SITE WORK

—

Y e Se— 100.00'_ e

}— - -

L (2€ED BNTIRE SITE ) /

- WATER SUPPLY LINE COnUEST v

——

EACK TIE U OCATION (RE : Dind .
! °2ieiTE —

iy S /o

|
]
I
|
I
|
i
|
|

! B TRAHE FALRNER & AND
! /’ SET BY PUBML SEAVI

TO CLlba. PLortZ b - 4p T7 pSbTLE

) ~iNL PROFIER
(S} TSA/14(NIL.
LMD B BY: @AS

COMFANY,

/N SHOPT POLE w/BOK
LINE COmmECT / RE: JEA LE DR&*E)
L PLUMBIN G UnNER . (H.T.C.r
CRA < "
ISNCE M oNBUT(N.T.C)
N 10083 25" SeLuriTY

| S LT FOLE(H.IL)

E}—— PROFANE GAS TAN

. e —
OOV g
m S Mt GENERATOR. wAN (N.IC) / SHORT POLE W/ B0

I T A 2 (Re\ DEAL p,r».-n'sg

L' PVL conpuiT oy
ELEC. SERVKE TO

BOXEEL (
T ALE 208BV/5¢)(N.T.C°
W BOX (NIL)RE: DETA L B D’ 3

™

BT g —

TSy

\\\
/u}.' N —— ' ‘
) — | MEATER. UXATION € CLUSET . e e s p— ey " )
B0k . SEFT.L SYSTEM & SENER. = e

\\@\

DIRT  SERVICE ROAD
OVPE NEA 44" ATER ROAD BASE COVER. FROM ZTY.RD. 45

GRAVEL DRIVE

. SELONDARY BLELTRIC
ZE RE: TITR LOATERN MAP
cdiT TO BE INBSMULLED
Bl SRADE)

-
#
, e e
! ' tqur !
! ceo' t J\uom'qs) |t
)' Arisn. s d |, o
! RIS =0 B y o e % -
)* y T ~
FDLE MOUNT™ FIXTURES “HA — BE 115 =ATT — ol Lsy.) 0.2t (P’T PORER. (OLE

MEALURY VAROR LiiTH A PR.CMAT.C _E~1 & & IPUL O DS OF Prign. FoLE. e
p 130V BAUABT. MOUNT PARK.wé LD™ Fi¥To&E . .f' I
o/ ON A 20' QLASS 5 POL W8T 5 O vEs” o M
BELURITY LIMT ril) By _ 20 @ & % & s‘TE P -
9 Loaks o Ol WY 10 Onar & : ! .
’ (H.IL.) :
[

5%&3 f: Lo o0

\@\ “OFSO.. STOLKE LE

\.

\QSM‘--&

/661
b
&

&

NOT FOR C




T °h0 3 zivrte
TivahiNe- T/ o 22

QN BIE @ g
! IOV ENVTIBZNG 407> - -

wNILIS A

Cnie
Ve > g b

(DI ST E L
, O e -

=]

=

~NIOT Ta.~CT D

e T SRV TR

T N 0% Zivaaly
G;‘;‘iiﬁ&.‘dq&é

i 4 - O G

A

B LBBO~NCT -

‘A3NR Y4 NI A AddNiyILIe SV

2k WOLIXVd 3do7

G ONIV)
)< - VY

181 LN 195

S

A

BEBIYNVin
FOS el ies ]

E It

WIIN N
. BWvnidCS

C TR

{4
\—— «eKVs
woea I
'3 e
g S v
e 7

WO ~BE




,.

e 2y PR

[ 1
§

E - = | : . T
p— - =] T DREEINISHED

“___“__g L._______1 - :_ L-:—:o CORNER, TRUM

3 :,’. '
L i
! P A

— - st S e LA ... ] oo D, SN

L QT S e

e N : w W,mmﬁu‘ o L—::r‘;‘?mz;o‘ LTONAL WO
SOUTH ELEVA :
SCALE . vers vtcf

mrﬂmm

2 LiguTig ——— [ ) 150 | gy ¢ G L 15 SR =" !

£ v i s T s g
- ~—<~—*WW _-__._..4--._....._._.._-'.._. b

PSRRI SRCHLL BSOS SIS U, SO R (S NP RS S ~— e b o e - e e - 4
b e s vom i e PO -E0 S0 ORI SHL N S R A S . P
: A i N
\ o - ..
| s i v JPR————
< A2 Ry i < e e et sttt
y .

é‘_—_—.‘—“—'-'—:f:__‘“‘:—;""‘—'—‘ = """"‘:f' f‘-‘i‘*“ = v
: EHBRARSCY BT S00R. LY~ LOML. STEPS, A/ maAMHT
TRON ~ANGRAI NG |

NORTH - ELEVATIONG
SCALE T VO'sto!

—caltAmTIIRY A At M- s e e . P L R e d e L A A -~



	ATMOS_CSU-CHILL_Semiannual_1990_00001
	ATMOS_CSU-CHILL_Semiannual_1990_00002
	ATMOS_CSU-CHILL_Semiannual_1990_00003
	ATMOS_CSU-CHILL_Semiannual_1990_00004
	ATMOS_CSU-CHILL_Semiannual_1990_00005
	ATMOS_CSU-CHILL_Semiannual_1990_00006
	ATMOS_CSU-CHILL_Semiannual_1990_00007
	ATMOS_CSU-CHILL_Semiannual_1990_00008
	ATMOS_CSU-CHILL_Semiannual_1990_00009
	ATMOS_CSU-CHILL_Semiannual_1990_00010
	ATMOS_CSU-CHILL_Semiannual_1990_00011
	ATMOS_CSU-CHILL_Semiannual_1990_00012
	ATMOS_CSU-CHILL_Semiannual_1990_00013
	ATMOS_CSU-CHILL_Semiannual_1990_00014
	ATMOS_CSU-CHILL_Semiannual_1990_00015
	ATMOS_CSU-CHILL_Semiannual_1990_00016



