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Preface

PREFACE

This manual provides system-level information on the Environmental
Control System for the Saturn Launch Vehicle Instrument Unit.

Information is presented for familiarization purposes in the following
areas:

Description of the system

Principles of operation

Removal and replacement of components
General servicing instructions

Spare parts list

This edition contains data on Instrument Unit SA-203. Design changes,
updating information, and coverage of subsequent Instrument Units will be
added as new data becomes available.
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INTRODUCTION AND DESCRIPTION

1-1 ~ SYSTEM INTRODUCTION

An Environmental Control System (Figure 1-1)
is provided in the Instrument Unit and the S-IVB
Stage of the Saturn IB and V Launch Vehicles. The
relative location of the Environmental Control System
within the Instrument Unit is shown in Figure 1-2.
With the exception of ducting, manifolds, and mount-
ing and thermal conditioning panels, the major
components of the system are located at panels 6
and 22. The ducting, manifolds, and mounting and
thermal conditioning panels are installed around the
entire inside circumference of the Instrument Unit
and S-IVB Stage.

Because of the functions required, the system
is composed of three separate systems which serve
three distinct and separate purposes.

The Thermal Conditioning System cools
the Astrionics equipment during prelaunch
and flight by maintaining the coolant in
the system at 15° + 0.5°C (59° + 1°F).

e The Gas Bearing Supply System furnishes

gaseous nitrogen (GNo) at a regulated
temperature and pressure to lubricate
the gas bearings in the ST-124M-3
Inertial Platform Assembly.

The Preflight Air/GNg Purge System
maintains an inert environment in the
Instrument Unit and S-IVB Stage by
furnishing a temperature and pressure
regulated supply of filtered air and
gaseous nitrogen to these compartments.

ST-124M-3 Inertial
Platform Assembly

Gas Bearing
Supply System

Instrument Unit

Thermal Conditioning
System

Access Door

Air/GN2 Purge
System

IBM Ul

Figure 1-1. Environmental Control System
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Although the Thermal Conditioning and the
Gas Bearing Supply Systems are separate systems,
they do not operate independently of each other. The
Thermal Conditioning System does not rely on the
Gas Bearing Supply System and could operate indepen-
dently; however, gaseous nitrogen is heated or cooled
as required when it passes through the Gas Bearing
Heat Exchanger prior to entry into the ST-124M-3
Inertial Platform Assembly. The Preflight Air/GNg
Purge System is a separate system and functions
independently of either the Thermal Conditioning
or the Gas Bearing Supply System. All three systems
operate concurrently during prelaunch.

1-2  SYSTEM DESCRIPTION

The three separate systems which make up
the Environmental Control System are composed of
methanol/water coolant, gaseous nitrogen, distilled
water, manifolds, ducting, mounting and thermal
conditioning panels, and the operating components
identified in Figures 1-3 and 1-4. Details of the
components that comprise the complete system are
given in Tables 1-1, 1-2, and 1-3.
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1-3 THERMAL CONDITIONING SYSTEM

The Thermal Conditioning System is a closed-
loop system utilizing a coolant mixture of 60 percent
methanol and 40 percent water by weight. The closed-
loop system, through which the coolant circulates, is
composed of the mounting and thermal conditioning
panels, operating components, and equipment having
integral coolant passages. The Launch Vehicle Digital
Computer, the Launch Vehicle Data Adapter, the
Flight Control Computer, and the ST-124M-3 Inertial
Platform Assembly are not components of the system,
but are integrally cooled units connected directly
into the closed-loop system by quick disconnects.
These units are cooled by the circulating coolant
while serving as a flow channel in the closed-loop
system.

The Thermal Conditioning System consists of
the items listed in Table 1-1 plus the associated
plumbing necessary to complete the system.

The manually operated shut-off valve has no
in-flight function and is used only during filling of the

Filter
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Figure 1-3. Major Components of Thermal Conditioning and Air/GNg Purge Systems (Sheet 1 of 2)
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Figure 1-3. Major Components of Thermal Conditioning and Air/GNy Purge Systems (Sheet 2 of 2)

system. It is located on the manifold coolant return
line near the quick disconnect that is just inside the
umbilical panel.

The preflight heat exchanger has two separate
circulatory sections, and two separate sources of
coolant circulating through each section to perform
the basic cooling function during prelaunch. A
temperature controlled methanol/water mixture
supplied by the ground support equipment is circulated
through one section thus cooling the closed-loop
coolant that flows through the other section.

The mounting and thermal conditioning panels,
which are known as ''cold plates', form a mounting
surface for most of the electronic equipment that
requires cooling. The system contains 16 cold plates
in the Instrument Unit and 16 in the S-IVB Stage.
Figure 1-5 shows a cold plate mounted in place on the
Instrument Unit structure. Figure 1-6 illustrates a
cutaway view of the cold plate showing the honeycomb
back-up structure and the details for coolant flow and
component mounting.

The holes on the face of the cold plate are
located on a 2-inch-square grid pattern.

Each item in the system through which the
coolant or the GNjy flows has the direction of flow or
inlet and outlet ports plainly marked.

1-4 GAS BEARING SUPPLY SYSTEM

The Gas Bearing Supply System consists of
the components listed in Table 1-2 plus the associated
plumbing necessary for the flow of GNg to the using
assembly. Most of the Gas Bearing Supply System
components are mounted on the Gas Bearing Supply
System mounting panel, which is located at panel 22
within the Instrument Unit. The Gas Bearing Heat
Exchanger is located on panel 21 (Figure 1-4). The
Gas Bearing Heat Exchanger is constructed of coiled-
loop tubing inside an enclosed shell-like structure.
Methanol/water coolant at a constant temperature
circulates through the shell and cools or heats the
GN39 flowing through the coiled-loop tubing.




























































