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YERIFICATION PLAN

Rho Sigma will verify that the controller subsystem meets the
performance speciflcation by test with 51mulated inputs duplicating.

“an actual test structure.

In order to provide a verification of a "real world"” system control
situation. it is requested that a system design of the type currently
under development for NASA by IBM be provided. Rho Sigma has no

hard factual data of temperature points ( number and range), flows

or valve/damper operations that are to be controlled. It is.
invisioned that these controllers should be tested under realist
conditions.

Thermistor inputs will be simulated with precision varlable resistors
so, that ths temperature inputs can be changed to match the different
test.conditions. }

"Flow meter inputs will be simulated by pulse generators so that the

flows can be varied and different conditions matched. .

The outputs will be monitored with g'Simulafed load matching that of
the test conditions. In this manner, Rho Sigma will be able to
demonstrate that the controller is solving the state equations for
the heat.transfer 1oops and controlllnp the outpvts accordlng to
these equatlons.:' '
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Iv.,
:prototype desi n review:

v,

|

a) TNot applicablé.'

JDescription and rational for proposed-speCial handling, installa-

" tion, and maintenance tools:

a) None required for Rho.Sigma's Model RS 600 wMP Controller

Hazards Analysis:

a) The Model RS 600 MP is a controller which operates'on
a low D.C, voltage. 115 VAC will be supplied to generate
this D.C, voltage and the solid state output relays can
be used to switch 115 VYAC. In the case of the 115 VAC.
input, the input will be fused and wired in an écceptable
U.L. manner. [he output relays will be'separated from
the low voltage section by a barrler strip and will match
U.L. recommendations. - ' _ -

List’ of data that Rho Sigma recommends to be used %o accompllsh

a) Rho Sigma needs the data on a typical multi-zoned, advanced,

state of thé¢ art, heating/cooling solar home including the
state equations that must be implemented.

_Proposed jovernment furnlghed lnstrumentatlon dellvery dates:

a) No qovernment furnlshpd Lnstrumentatlons.

Pype I and 2 documents to be approved. - .
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1. INPUIS

PRELIMINARY SPECIFICA’IONS RS = €00

Analog D/A - 12 Bit

1-
2.
3-

L.

8 Differential
16 3ingle ended

Expandable 16 Differential Channels,
32 single ended .

Voltage Range

a. 0=-5vDC ("BD)

b. Input impedence - 1 meg. min.
Monitored Sircnals (lyp.)

a. "emperature - thesmistor 10K 3 25°c - Accuracy 19F
Range of 0 to 250°F

b. Insolation - Photocell Pyronmeter .5V @ 300 Btu/ftz/hr.

Discrete Inputs

1.
2.

3.

8 Discretes

Txpandable to 16

5ignal

Low = 0 - ,4vDC

High = 2.4 to 5VDC ¥

Flow NMeters

i.
2.

3.

4 Channel
Pulse inputs # Hz to 10 KH2
Pulse level low 0 - .4V

high 2.4 to 5VDC



RS - 600 Cont'd

d. Keyboard

1.

2.
3.

Selects function for monitoring inputs
a. [lemperature °p, or °c all same
b. Insolation

¢. Discretes

d. lime

Sets ime
Sets specified constants

e. Input Power
105 - 130 /AC 60 Hz
150 watts (outputs not included)

2. 0OUrPUTS

a. Display - 6 Place

1.

Converted Data
a. Channel - 2 Place
b. Data - 4 Place
c. 4 Set of Units
l. 'ime
2. lemperature :
3. GPM
4, Insolation Btu/ftz/ﬂr.

d. DPime Hour: Min.

b. Solid State Relay

1.
2,
3.
4.
5

Optical Isolatad

10 Amps rating (AC @ 120 VAC)

1-8 Expandable to 24

Light indicate coutput on = output
Switch Override




yo

RS - 600 Cont'd

¢. Digital to Analog Converter

1,
2,
3,
L,
5,

1-4 Outputs

0-10YDC or & svDC (PED)

8 Bit Accuracy

Light indicates output - dim to bright
Switch Override (Full on/off)

d. Relay Outputs

1.
2.
3.
i

!y Expandable to 8

5 Amp Contact

Light indicate state - on hlgh
Switch. Override

3. COMPUIMER FUNCDTIONS

‘a, Convert input data to required units.

1.

Cp

fhermister inputs to temperature
or °c (rn)

Photocell to lnsolation (I) (Btu/ftz)“
Flow rates counts to GPM or 5PH

365 Day Clock Time to nearest second

-

b, Solve general equations .
- Output = F ( *™n, Mime, Flow, Discrete, etc,)
‘¢. Calculate real time B S
d. Built in Dlagnostic (rBD)

4 PHYSICAL SIZW
a. 30 X 20 % 8% Enclosure ( hema- 1?)
b. Approx. wi. - 65 Lbs.

. oAGE 18
| RIGINAL PAGE
g




RS 6Q0 Cont'd

5., ENVIRONMENT

‘ * Controller will operate from 0° to 120°F and from 0 “b 95%
RH without condensatlon.

6. WARRANTY

The subsystem shall have a one year warranty on parts and lébor.
with liability limited to repair or replacement.

i ——— s 4




December 28, 1976

MODxl 600 MP_CONIROLLER

INPULS
32 - ANALOS
16 - Discrete
_4 - PULSE TRAINS

52

QUIPUZS
4 - D/A

24 - SOLID SPATE
10 A RELAY

8 - RELAY 5 A CONIACTS
36

FUNCTIONS

EQ. WITH APPROX. 1C PERWMS
OPERAI'ORS

or

and

nand

()

'yp. Bquation: TAlD) (ra2 + 10%)




DISPLAY

Le

INPUTS
CONVERI'ED DATA
°P, GPM, SW CLOSURE, »IME

QUTPUIS
SWITCHES 0/1
PROPORIIONAL 0 + 10

CONSTANTS CHANGEABLE

a) PREDEFINED CONSIANT
Q. TEMP
4 I'IME
4Q FI

10




G O

TROL

" BO2

~ ''BO3

. - POWER BUPPLY
MODULE

"PRINPED CIRGCUL}

BOARDS (2YP.)

— BARRIER SPRIP

#

RELAYS SWI'CKE &
W/LICH[ :

pRO4 (HINH VOLD.OUur.

LJ52-115 vAC Input

CASE SIZE = 18.5 X 26 X 8.5

RS 600 ¥P CONTROLLER
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