THE NASH ENGINEERING COMPANY

ADVANTAGES OF STEAM AS A HEATING MEDIUM

Probably the greatest single advantage offered by steam as a heating
medium is the superior ability to carry heat. But steam has many other
virtues. It offers freedom from freeze-up and assures absence of damage
from water leakage. Steam requires low power to circulate through the
system. Especially, steam offers the advantage of rapid response.

Rapid response, or the ability of the heating system to heat-up or
cool-down radiation units quickly, is not only convenient but contributes
directly to _economical operation characteristic of steam. With steam, the
heating system of a school or other building may be shut down and left
unattended over a night or weekend without danger of freezing or dam-
age from water leakage. Rapid response assures fast warm-up when heat
is again required.

Steam, when used for space heating, does away with secondary steam
boilers and related equipment required for utility water heating, ventilating
fan coils, and kitchen equipment.

STEAM HEAT MAY BE PERFECTLY CONTROLLED

The Nash Synchronized Heating Control is a new primary control
which, for the first time, successfully regulates steam to the heating system
in proportion to the heat loss of the building. It operates on a unique prin-
ciple by which the steam supply pressure or vacuum is controlled by and
synchronized to conditions in the return side of the heating system.

In the return side of the heating system, conditions are controlled
directly by outside temperature and, in turn, the steam supply is varied
from approximately 2 Ibs. pressure and corresponding temperature of
218°F., or higher in the coldest weather, to 20” Hg. vacuum and cor-
responding temperature of 161°F. in mild weather.

The control provides a wide differential in cold weather and a de-
creasing differential as weather moderates, assuring complete distribution
and system balancing at all times.

Individual room temperature controls can provide closely regulated
heat output without ‘‘hunting” and without overruns when Nash Synchro-
nized Heating Control is employed. This is particularly important in the
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moderate weather which constitutes the major part of the heating season.
During this season the control supplies low temperature expanded steam.
This permits individual valves to accurately supply steam to heating ele-
ments, requiring only minor adjustments by individual room control.

In comparison with low vacuum steam heating systems, fuel savings
of greater than 20 percent are obtained. These savings can be confirmed
to the satisfaction of any consulting engineer or building owner by examina-
tion of a Nash Control in operation.

When the Nash Control is employed, specification is flexible and con-
venient because any type or make of radiation, valve, or trap, suitable
for high vacuum operation, can be used.

Operation of a heating system with Nash Control is quiet with a com-
plete absence of orifice hiss and water hammer.

In moderate weather, the Nash Control eliminates drafts and varia-
tions in room temperature due to its ability to supply expanded low
temperature steam and evenly distribute it throughout the heating surfaces,
thus eliminating overheating of a portion of the radiation. This is especially
important with fin-tube radiation.

When unit ventilators are employed, troublesome and fuel consuming
overruns and underruns are eliminated. Because the Nash Control expands
the steam and delivers it to the unit ventilators at lower temperature, the
unit ventilator is not overheated and, therefore, is not caused to introduce
outside cooling air in excess of that required for ventilation.

HOW THE NASH SYNCHRONIZED HEATING CONTROL OPERATES

This advanced Nash Heating Control automatically and accurately
regulates the vacuum in the return side of the heating system as shown on
Chart 1. In the coldest weather only a low vacuum is maintained and as the
weather moderates the vacuum is increased until it reaches 20” Hg. vacuum
or greater. Simultaneously, admission of steam to the supply side of the
system is closely regulated so as to maintain a correct differential at all
times between the supply and return side. Chart 1 shows typical operation
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of the control and indicates how the supply side steam conditions vary with
return side vacuum. The control produces a wide differential in cold weather
and a decreasing differential as the weather moderates. To match the re-
quirements of any installation, the Nash Control is readily adjusted when
the system is put into initial operation. This is accomplished by changing, if
necessary, the slope of the average steam main pressure curve or changing
the differential between this curve and the average vacuum in the return

main.
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CHART NO. |

TYPICAL PERFORMANCE WITH 6 LBS. MAXIMUM SUPPLY PRESSURE
AT 0° F. DESIGN TEMPERATURE

The Nash Synchronized Heating Control assures balanced distribution
of steam to all parts of the heating system over the entire outside tempera-
ture range by a new process of regulated expansion. This is accomplished
by automatically reducing the flow of steam to the supply side, at proper
intervals.
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APPLICATION OF NASH SYNCHRONIZED HEATING CONTROL

Figure 1 shows the general arrangement of a system employing a
Nash Synchronized Heating Control. This may be varied to meet individual
conditions, but in no case is it necessary to depart from established practice
with any low vacuum return system.

In Figure 1 is shown a variety of radiation units such as are frequently
present on a single installation. The Nash Synchronized Heating Control
functions equally well with any type of direct heating unit.

SPECIFICATION OF A NASH SYNCHRONIZED HEATING CONTROL

Furnish and install, as shown on plans and in accordance with manu-
facturer's instructions, a Nash Synchronized Heating Control which shall
include the following components:

Nash Primary Control Valve of the modulating
Ibs. of steam per hour from
Ibs. average pressure in the

One (1) size
motor-operated type, capable of passing
an average supply pressure of Ibs. to
heating main. (NOTE: Pneumatic Type Primary Control Valve may be speci-
fied if desired when a source of 15 Ib. control air is available.)

One (1) variable differential type Nash Valve Controller for primary
valve. This controller shall cause the valve to operate so as to maintain
pressure differential between the supply side and return side of the heating
system sufficient for complete circulation at all times. The differential shall
be variable, such that the greatest differential is provided at outside de-
sign temperature with this differential reduced as outdoor temperature
moderates. The maximum differential shall be approximately and
reduced to approximately in moderate weather.

One (1) Nash Vacuum Pump Controller with outdoor sensing element
and temperature switch for controlling operation of the vacuum heating
pump directly from outside temperature. This controller shall cause pump
operation to maintain an average vacuum in the return side of the heating
system from 5%” Hg. vacuum at design temperature to approximately
20” Hg. vacuum or greater as outside temperature moderates. At design
temperature, the pump operating range shall be varied from approxi-
mately 5” Hg. between start and stop to approximately 2” Hg. between
start and stop in mild weather.



T §4NDId
LNOAVT DISVA DNIMOHS DNIM VYA DILVINHHDS

dWNd ONILY3IH WNNDYA WS 3dAl HSYN

TINVd TOMLNOD WNNDYA HSYN 4O QHYOS TOHINOD A
(dN - WHYM) ”
AVaH 104
NOILYA3T13 MO :ozu\\ Sal | @ ///
NHNL3IY ALIAYHO _ _ /
| AVIH AVIH
“ | m INIT IOUYHOISIO dWNd S vmosny o ucozs._ ¢ozo3u._ /
Aial
Q3141234S 38 AV SSVd-AG JATVA - X — _ HOLIMS HOLIMS HILSNraY TOHLNOD /
1! © 133 ¥O15313§ ¥3Imod ¥00a1Nn0 /
1
HOLIMS WNNDVA dN-WHYM-Q || 5 ”
73NVd TOYLINOD WNNOVA HSYN-D || =T N
B  Y3TIOHLNOD 3AIVA HSYN-8 __“ % —— N
n/A 3ATVA TOHLNOD WV3LS AYVWING -V, || v w04 Mvais N
e —— W3ILSAS ONILYIH OFTTONLNOD U
/ — ON39371— Il e WNNDYA WOM4 SNHNLIY /
/ %“ H““““”“””“““ nﬂ”lu e e S ESEstsTsToro=s=oToromTs =D ”
—_— 1
/ == —_— lﬂu”“l'lﬁwﬂ””““”“hhu et I /
//M i i “ “_ ~dans Av3LS /
A1ddnS WY3Ls
[P | ! | @
/ i RS AT e o v : — LA
I \ — L ! -— T
1
/ ! g = 6 T | T la b JH
3 T N
/ ““ VEINGN OX3 F @ r _ UI)P(CNL’IUH# l““ﬂ-b““
/ __h Qe Cadi ®
L L = i um
IA\\ \\\LWK\\\;\\\\\V\\:\\\\\% \\\\\\\\\\\_-\\\\\w /

J¥NSOTION3I
NOILYIQYY 38NL N4

,(’“}___

¥3LVIH LINN
3dAL L3INIEYD

¥OLD3IANOD

I,

% SLVYISOWHIHL WOOH TYNAIAIGNI

>
4
g
o
3
o
v
(L)
4
o
(7]
o
4
(V)
<
X
XL
n
q
<
Y
L
e




THE NASH ENGINEERING COMPANY |

The Nash Vacuum Pump Controller shall be installed in the pump
room, and the temperature switch shall be mounted on an outside wall of
the building, with its outdoor sensing element located out of the sun and
out of the path of air discharged from the building. The temperature switch
shall be furnished with 5 feet of capillary tubing and a shield for the out-
door sensing element.

One (1) Nash Type CSM, Series—__ (Modified Duplex) Duplex Vacuum
Heating Pump complete with all standard accessories. (Modified duplex
unit shall be three motor construction with two bronze fitted centrifugal
pumps and one bronze fitted rotary water sealed positive displacement
type vacuum pump.) Duplex unit shall be four motor construction with two
bronze fitted centrifugal pumps and two bronze fitted rotary water sealed
positive displacement type vacuum pumps.

(Each) centrifugal pump shall be direct connected to a hp motor,
and (each) shall have a capacity of gpm from 20” Hg. vacuum to
Ibs. discharge pressure at the pump. (Each) vacuum pump shall be
direct connected to a hp motor, and (each) shall have a capacity of
cfm dry air at 20” Hg. vacuum and 70°F. and shall be capable of
maintaining this vacuum through a diameter sharp edged orifice plate
Y%e” thick when taking air from atmosphere. Condensate and air shall be
separated under vacuum, with all pumping units capable of delivering their
rated capacity separately or simultaneously.

All pumping units shall be mounted on one cast iron receiver with
inlet strainer, gauge glass, and built-in air discharge separator(s). Standard
accessories shall include condensate discharge check valves, air inlet check
valve(s), vacuum gauge, and thermometer. The receiver shall be equipped
with two float switches to provide sequence water pump control. The vacuum
pumpls) shall be controlled by the Nash Yacuum Pump Controller.

Motors shall be drip-proof, suitable for operation on___phase, __
cycle, volts, and each shall be furnished with across-the-line type mag-
netic starter for wall mounting. Nash Primary Valve Motors and Nash
Vacuum Pump Controller shall operate at 24 volts with primary supply at
120 volts, single phase.

The electric wiring for the motors, starters, and control equipment is
included in the electrical specification and will not be a part of this contract.
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HEATING SYSTEM REQUIREMENTS

Return piping shall be pitched, without pockets or seals, so that all
condensate will low by gravity into the receiver of the vacuum heating

pump.

Accumulator tanks shall not be used nor shall lift fittings be used in
any part of the return side of the heating system.

Only condensate from steam that has passed through the Nash Pri-
mary Steam Control Valve, or which has been properly flashed, shall be
drained to the return side of the heating system.

All return piping shall be left uncovered wherever practicable.

~ All steam mains and branches shall be properly dripped at least once
in every 200 feet of run.

All steam specialties shall be suvitable for high vacuum operation.

After completion, the system shall be tested for tightness when cold.
To do this, close the valve in the steam main at the boiler. Using the air
pump, a vacuum of 20” Hg. shall then be established in the entire system.
The pump shall then be stopped, whereupon the vacuum shall not drop
more than 2” Hg. in twenty minutes.

The CSM vacuum heating pump should be selected from the tables
appearing on Page 12 based on the following:

(a) For heating units equipped with fin-tube heating elements, the
water capacity of each centrifugal pump should not be less than 1 gpm
per 1000 square feet EDR, and the air capacity of (each) vacuum
pump not less than 1 c¢fm per 1000 square feet EDR.

(b) For cast iron radiators, the water capacity remains the same,
but the air capacity should be 2 ¢fm per 1000 square feet EDR.
When necessary, the specifications may be modified to provide the

following:

(a) More than one Nash Primary Control Valve.

(b) Water capacity of 1% gpm per 1000 square feet EDR for a
single CSM unit with one centrifugal pump only.
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THE NASH ENGINEERING COMPANY

(c) Totally enclosed motors or combination starters.

The electrical specifications should include the wiring for:

(a) Nash Valve Controller and Primary Supply Valve in accordance
with wiring diagram appearing on Page 13. (NOTE: Pneumatic Primary
Supply Valve must be provided with a source of control air.)

(b) Nash Vacuum Pump Controller and temperature switch in ac-
cordance with wiring diagram appearing on Page 14.

(c) The vacuum heating pump unit in accordance with the wiring
diagram supplied with the unit.

A pressure relief valve should be specified for installation in the heat-
ing main beyond the Nash Primary Control Valve if the steam pressure
ahead of the primary valve exceeds 15 psi.

The standard practice of rising at each drip in the steam main and
branches should be followed where headroom permits.

NASH MOTOR OPERATED TYPE PRIMARY CONTROL VALVES

” . . . . .
1” to 3”, inclusive — Bronze body, bronze trim, with screwed connections.

4” to 6”, inclusive — High tensile iron body, bronze trim, with flanged
connections.

5-1/8" 8-1/8"

DIMENSIONS
VALVE TYPE DIMENSIONS
SIZE AND inches)
(inches) BODY A B C
1| e Seatewed | 4-3/8 | 15-1/8 | 1-5/8
11 e et | (/8 t] 1838 | 1-1ye
1-1/2 | pongle Seated ed | 5-3/4 | 15-1/2 [ 1-3/8
2 | e S ted | 3-3/4 [ 15-3/4] 2
sare | grpesemst Laana] 16 o

Single Seated
Bronze Screwed

Double Seated
Iron Flanged
Double Seated

5 Iron Flanged 12-1/8 | 19-7/8 | 5-1/2

8-7/8 | 16-3/8 | 2-3/8

10-7/8| 19 6

Double Seated

6 Iron Flanged

13-3/4 | 20-7/8 | 6-1/2

Approximately 4" clearance is required for removal of
linkage. The linkage may be installed horizontally
provided the motor remains in a horizontal position,

10
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VARIABLE DIFFERENTIAL TYPE NASH VALVE CONTROLLER

- Gt
V
[
CONNECT TO CONNECT TO
RETURN MAIN STEAM MAIN
l'
83
VALVE CONTROLLER
rorR NASH 10"
SYNCHRONIZED STEAM
HEATING CONTROL
NASH ENGINEERING COMPANY
SOUTH NORWALK, CONN.U S A,
b N
by
—] L " i
2l 4 - 3
8
Table TM
SELECTION OF NASH MOTOR OPERATED TYPE
PRIMARY CONTROL VALVE
For 2 psi Pressure in the Heating Main
INLET STEAM PRESSURE TO VALVE
CAPACITY IN POUNDS IN POUNDS PER SQUARE INCH
OF STEAM PER HOUR
3 4 5 7 10 15
250 ]%u ]" 1” ‘u ‘II ‘n
500 2” 1% " 1% 1% 1" 1"
750 2‘/1:1 2" 1‘/:'1 ‘,/‘n “/‘n ln
1,000 21" 2” 2” 1% " 1% " 1"
1,250 3” 2" 2" 2" 1% " 1% "
1,500 4" 2%" 2%" 2" r %"
1'750 4" 3u 2‘/211 2» 21/ 2'1
2,000 4" 3" 3" 2%, " 2" 2"
2,500 5" 4" 3" 21" 2% " 2"
3,000 5" 4" 4" 3” 2" 21"
3’500 6" 4;1 ‘n 3'1 3" 2‘/20
4'm 6" 5" 4)’ 4” 3” 3”
5,000 : 5" s* 4" 4" *
6,000 » 6" 5n 5" 4n 4"
7,000 . G G 5 G yg
alo(x) . . 6” 5n 5" 4”
9,000 — . » 6" 5" 4%
10,000 — . » e g o
12,000 = . . 6" 6" 5"

(*Use two valves of suitable size in parallel. Only one valve controller is required for both valves.)
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NASH PNEUMATIC TYPE PRIMARY CONTROL VALVES
11/2” to 2” Bronze Body with Screwed Connections
21/2” to 6” Iron Body with Flanged Connections

(]
—
VALVE - DIMENSIONS
—r— SIZE BODY bl UNCHES)
X (INCHES) A B c
1% BRONZE SCREWED 3R 4% 10% 6
B 2 BRONZE SCREWED 3R 5Y 10% 6
‘ 2 IRON FLANGED 4R 7V 14 8%
3 IRON FLANGED 5R 8% 20X 1%
4 IRON FLANGED 5.R 10% 21, 1%
| 5.R 12% 22%; 1%
5 IRON FLANGED e v iy e
| l 6 IRON FLANGED 8-R 14%, 28 16%
A
Table 1P

SELECTION OF NASH PNEUMATIC TYPE PRIMARY CONTROL VALVE
For 2 psi Pressure in the Heating Main

CAPACITY IN INLET STEAM PRESSURE TO VALVE
POUNDS OF IN POUNDS PER SQUARE INCH
STEAM PER
HOUR 3 4 5 7V 10 15
250 1%” 1% 1% 1" " "
500 2%" - o 3 1%” 1%” %"
750 3" 2%, 2" ¥ 1% 1%”
1,000 3" 2%" 2” 2” %"
1,250 4" 3" o 2%" - 1%”
1,500 4 4" o 2%" %" 3
1,750 4 4 o 2" 2’
2,000 5” 4" 4 2%”
2,500 5” 4 4" - B 3" 2%”
3,000 5~ 4" 4 3 >*
3,500 6" L o 5" 4 4" 3"
4,000 6" 4" 4" 3
5,000 . 6" 5" 5" 4 4"
6,000 . 6" 6" 5” 5" 4"
7,000 . g 6" o 5" 4"
8,000 i . . 6" 5" 5
9,000 - . . & 5 5
10,000 e . . & & P
12,000 — . . . 6" 57

(*Use two valves of suitable size in parallel. A valve controller is required for each valve.)
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PIPING AND WIRING DIAGRAM FOR NASH MOTOR OPERATED TYPE
PRIMARY CONTROL VALVE AND VALVE CONTROLLER

16" MINIMUM FROM TOP OF
VALVE BONNET.
(INCLUDES CLEARANCE)

' .
TRANSFORMER ™ ‘ fe:voLy
AN ANAANN PRIMARY
- NASH VALVE CONTROLLER -
SECONDARY e 1
1 T >
—s{ j+—25 voLT

SSSS S

E-221

CONNECT TO NEAREST YACUUM RETURN MAIN
BELOW THIS ELEVATION

(

MOTORIZED NASH YALYE
TYPE MH

(A SINGLE VALVE BY-PASS SHOULD BE
INSTALLED AROUND THE NASH VALVE)

APPROXIMATELY 20 FEET

NOTE: The valve body should not be installed directly above a boiler or in any location where the
ambient temperature may exceed 110 deg. F. It may be located any distance from the boiler or
steam supply header ahead of the initial radiation.

It is improper to install the valve with the motor below the valve body, because an objectionable
drippage of condensate may occur under certain conditions of operation. Proper arrangements are
shown below.

Valves are furnished with one minute motors. The valve is not in continuous motion.

Installation of valve controller should be arranged so that there can be no accumulation of water in
control piping leading to it. All devices indicated are furnished by Nash Engineering Company.
Piping, gate valves and wiring are not included.

ROTATE TO
FACE ANY
DIRECTION

HORIZONTAL PIPE
MOUNTING NEAR CEILING

SS NS NN SSNASANN N7
— VAER.

MAY BE ROTATED 180° TO—
FACE OPPOSITE DIREGTION

Preferred Arrangement Optional Arrangement
(for limited headroom)

13
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PIPING AND WIRING DIAGRAM FOR NASH PNEUMATIC TYPE
PRIMARY CONTROL VALVE WITH ELECTRIC VALVE CONTROLLER

3-WAY AIR SOLENOID VALVE

20“MIN. FROM TOP OF VALVE
BONNET = INCLUDES CLEARANCE

15-LBS. CONSTANT
AR SUPPLY

' 2 i
: \ ° o

LSUPPLY

1Hov. 60 Cy.
CONNECT TO NEAREST VACUUM
RETURN MAIN BELOW THIS
ELEVATION

VALVE JNSTALLED IN
VERTICAL POSITION
ABOVE THE STEAM
MAIN

— |

APPROXIMATELY=-20FT.

PNEUMATIC NASH VALVE
TYPE-JS

BE INSTALLED AROUND THE NASH

A SINGLE VALVE BY-PASS SHOULD
VALVE

NOTE: Unlike the motor operated valve, the pneumatic valve may be
adjusted for any opening or closing speed by adjustment of the restrictor.
Adjustment of the restrictor should be such that shaft motion is barely per-
ceptible. The valve remains in continuous motion except when fully open or
fully closed.

Installation of valve controller should be arranged so that there can be no
accumulation of water in control pipe leading to it. All devices indicated are
furnished by Nash Engineering Company. Piping, gate valves and wiring are
not included.

14
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DJUSTED AT FACTORY
/oo NoT cHanGE

M -RESET MECHANISM

VACUUM REGULATOR

MAIN SCALE INDICATOR

MODULATING MOTOR

CONNECT TO VACUUM
RETURN MAIN

NASH VACUUM PUMP CONTROLLER

NASH VACUUM PUMP CONTROLLER
WITH COVER REMOVED

CONNECTION AND WIRING DIAGRAM.
FOR NASH VACUUM PUMP CONTROLLER AND ACCESSORIES.

Weather 110 V 60 cy. Power
Shield
Y Themastor. 14 MI _
\ & 24 Volt J
—_—— —— —— —4— —1OR
w — e e cnss s s w0 O}
8 —_——— —— — o~ —1 08 Q
3/4" 1.D. . .
sleeve Use No. 18 Solid Coded 18-3/4
Type RC or Equal.
|
: Ponel is 6-1/4"
t to back.
l Handle with extreme care frontito; boc
copillary may be easily NASH VACUUM " -
damaged. 3/8" tubing - connect to
= CONTAOLLER nearest returnmain, about
20' from Vacuum Pump
Outside Controller and below it.
Outdoor  Wall 0 Vol a.V.
' Y.
Bulb. Ll % )
% lnsu}lhuon of Nash Vacuum >\ Connect to control circuit terminals
tmr:\rhCon(ro ;: tobe arralng:d e | of vacuum pump starter in parallel
t :ﬂ catn 1 x;oL:ccumu atlon of ] Extra contacts in relay with vacuum switch furnished with
water S oomtrol ppIngitepanal., ol o for second vacuum pump Nash Pump.
Alldevices indicated are furnished by when supplied. (See pump wiring diagram.)
Nash Engineering Company, Tubing,
gate valve and wiring not furnished, ~~~Vacuum Pomp Rele
Y
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NASH TYPE CSM VACUUM HEATING PUMPS

Tables 2 and 3 may be used for selecting the correct size CSM unit
to meet the water and air capacity requirements of the system. Water pump
capacities are in U.S. gallons per minute at 70°F. temperature from 20” Hg.
vacuum against discharge pressure specified. Air pump capacitiés are in

. . . o 4
cubic feet per minute of dry air at 70°F. measured at 20” Hg. vacuum. .
Table 2
WATER PUMP DISCHARGE PRESSURE FROM 20" HG. YACUUM
SERIES 10 LBS. 15 LBS. 20 LBS. 25 LBS. 30 LBS. 40 LBS. 50 LBS.
GPM HP GPM HP GPM HP GPM HP GPM HP GPM HP GPM HP
10 7 oV P, o= 10| w 4 R [ — B, s - | -
12 VA 12 YA 12 % 12 1 12 1 12 1% 12 2
20 —_ —_ 16 PA 20 Y% — - - - 15| 1% 14 2
23 A 23 % 23 1 23 1 23 1% 23 2 23 3
23 Ya 16 VA 20 Y% 23 1 12 1 15 1% 14 2
40 38 Y% 30 Y% 36 1 36 1% 30 1% 30| 2 —_— —
— — | = — 42 | - - — — R — | —
45 1 45 1 45 2 45 2 45 2 45 3 45 3
50 1 50 1% 50 2 50 2 50 3 50 5
60 60 1% 60 2 60 2 60 3 60 3 0| 5
80 2 80 3 80 | 3 80 5 80 5 80| 5
100 2 100 3 100 | 5 100 5 100 5 100 | 7%
100 120 3 120 5 120 5 120 5 120 7% 120 7%
! 150 5 150 5 150 5 150 72 150 7% 150 | 10
Table 3
AIR PUMP PERFORMANCE AT 20” HG. VACUUM
SERIES SERIES SERIES SERIES SERIES
CFM 10 20 40 60 100
MOTOR HP MOTOR HP MOTOR HP MOTOR HP MOTOR HP
4 Y2
10 1
15 1% 1%
20 2 2
28 2
38 3
55 5 5
70 5 5
105 10 10
150 15 15

16
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REVISED PIPING STANDARDS CUT INSTALLATION COSTS

Use of smaller established pipe size standards results in significant
savings in piping steam heating systems. These cost reducing methods can
be used to great advantage when designing a heating system.

With smaller established pipe size standards and the Nash Synchronized
Heating Control, the heating system may be designed for a total pressure
drop of 7.5 pounds at 100 percent of heating plant capacity. This total pres-
sure drop consists of the individual pressure drops as shown in Table 4, below.
The 7.5 psi design pressure drop is overcome by an average boiler pressure
of 4% pounds and an average return line vacuum at outside design tempera-
ture of 5%” Hg. or minus 2% pounds. The recommended boiler pressure
range is 4 to 8 psi.

For complete information on pipe sizing and piping connections for
steam heating systems refer to the Nash booklet entitled ‘' Advanced Practice
in Design of Economical Steam Heating Systems." For additional copies of
this booklet write your Nash Representative or write directly to Nash Engi-
neering Co., So. Norwalk, Conn.

Table 5, Page 18 should be used for selection of the Nash Motor Op-
erated Type Primary Control Valve when the smaller established pipe size
standards are employed. This Table allows for 2 psi pressure drop through
the valve.

Table 4
|
PRESSURE DROP P.S.I.
AT DESIGN CONDITIONS SYSTEM

2.0 Nash Primary Control Yalve
25 Steam Mains
1.0 Steam Branches
1.0 Individual Room Control Valves “
1.0 Radiation Units ’
7.5 TOTAL

17
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Table 5

SELECTION OF NASH PRIMARY CONTROL VALVE

CAPACITY IN POUNDS e CAPACITY IN POUNDS Ui e
OF STEAM PER HOUR OA:EORTA?:D PNEUMATIC OF STEAM PER HOUR oﬁg:g:o PNEUMATIC
250 11 1%” 3,500 4 5"
500 1%4” 2” 4,000 5” . 5”
750 2” 21" 5,000 5” &
1,000 2" 3” 6,000 6" 6"
1,250 2" 3” 7,000 &” o
1,500 2" 4 8,000
1,750 3” 4” 9,000 . ot
2,000 3” 4" 10,000
2,500 4 4" 12,000 .
3,000 4" 5

( *Use two valves of suitable size in parallel. Only one valve controller is required for both valves.)
(**Use two valves of suitable size in parallel. A valve controller is required for each valve.)

NASH SYNCHRONIZED HEATING CONTROL
WITH DIVIDED HEATING SYSTEM

When ventilating fan units and water heaters constitute a large part
of the total heating load, it is possible with the Nash Control to divide or
split the heating system as shown in Figure 2, thus eliminating the possibility
of requiring a separate boiler for this load. Coils of ventilating fans and
water heaters are supplied with low pressure steam taken from the steam
main ahead of the Nash Primary Control Valve and are regulated by their
own thermostatically controlled valves. The condensate from these indirect
coils is drained by gravity into the separate Nash vacuum condensation
pump which returns the condensate separately to the boilers or boiler feed
system. Thus the relatively hot returns from the ventilating fans and water
‘heaters do not interfere with the vacuum operation of the Nash Synchro-
nized Heating Control.

When the total condensate load from the ventilating fan coils and
water heaters does not exceed 20 percent of the total heating load, these
units may be drained directly into the return side of the direct heating sys-
tem as shown in Figure 3. This arrangement flashes sufficient condensate

18
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into the supply side of the direct system to reduce the remaining condensate
of the indirect system to a temperature corresponding to that existing in
the return side of the direct heating system.

With the divided system arrangement, it is possible to provide vacuum
drainage to the coils of the ventilating fan units and water heaters. This is
accomplished by using the vacuum available in the return side of the Nash
Synchronized Heating Control regulated by the Nash Dual-Vent Controller
as shown in Figure 2.

The Dual-Vent Controller maintains the maximum vacuum possible
without flashing in the vacuum condensate unit and the indirect return lines
draining to it. This vacuum is regulated by the temperature of the returns
and varies inversely with it. The vacuum condensate unit is vented to atmos-
phere by the Dual-Vent Controller whenever the temperature is too high
to carry any vacuum without flashing.

With the Dual-Vent Controller the efficiency of ventilating fan units and
hot water heaters is increased by assured drainage of condensate. Con-
densate is not held in the coils by the induced vacuum created by condens-
ing steam. Also the conventional drop-leg of 12” to 18" from the coils to
the traps is not required.

Longer coils may be used with assurance that steam will be evenly
distributed throughout the coils by expansion due to the vacuum. Multi-zone
fan units, in particular, will produce more uniform temperatures at all out-
lets.

Vacuum condensate drainage provided by operation of the Dual-Vent
Controller greatly reduces the possibility of water hammer and coil freez-

ing.

SPECIFICATION FOR DIVIDED SYSTEM

The basic specification on Pages 6 and 8 covering a Nash Synchronized
Heating Control should be used. The air capacity of the vacuum pump of
the Nash CSM vacuum heating unit should be increased 1/3 cfm per 1000
square feet EDR for the load of the ventilating fan coils and water heaters.
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The following specifications should be added: a

The coils of the ventilating fans, water heaters, and hot drips from
sources other than the Nash Synchronized Heating Control shall drain by
gravity into a Nash duplex vacuum condensation pump equipped with a ,
Dual-Vent Controller. This Controller shall maintain the maximum vacuum ,

possible without flashing in the vacuum condensate unit and the indirect "
return lines draining to it. This vacuum shall be regulated by the tempera- ﬂ
ture of the returns and shall vary inversely with it. The vacuum condensate |

unit shall be vented to atmosphere by the Dual-Vent Controller whenever
the temperature is too high to carry any vacuum without flashing. Connect
a %” vacuum vent line to the top of the nearest Nash Synchronized Heating
Control return main and a3%” atmospheric vent line to a floor drain. The
Controller is connected to the vacuum condensation pump tank by a 1%4”
connection.

The vacuum condensation pump shall be a Nash size duplex
unit designed for high vacuum operation. Each pump shall have a capacity
of gpm from 20” Hg. vacuum to__lbs. discharge pressure at the
pump when the condensing load is lowest, and at least 50 percent more
capacity at full load when no vacuum exists in the unit. Each pump shall be
direct connected to a hp, phase, ___cycle, volt drip-proof
motor. The pumps shall be mounted on a cast iron receiver, which shall be
complete with two float switches, compound gauge, gauge glass and cocks.
The unit shall also include two magnetic starters for wall mounting and one
Nash Dual-Vent Controller for mounting on the receiver and connected to a
single phase, 60 cycle, 230 volt circuit.

All automatic steam coil-valves and traps shall function satisfactorily
with 20” Hg. vacuum in the fan coils; all returns shall flow by gravity to
inlet of pump receiver without lifts or pockets, and the vacuum vent line
shall be properly graded to eliminate pockets.

B S S

The above specifications may be modified for a single unit instead of
a duplex unit or for units with totally enclosed motors or combination
starters. Wiring for the Nash vacuum condensation unit should be included
in the electrical specifications as well as wiring from a 230 volt, 60 cycle,
single phase circuit to the Dual-Vent Controller.
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Table 6

SELECTION TABLE FOR NASH TYPE CS
VACUUM CONDENSATION PUMPS

DISCHARGE PRESSURE IN POUNDS PER SQUARE INCH
CAPACITIES (WITH 20" HG. VACUUM IN RECEIVER)
SERIES sQ. FT. *GPM FROM 10 © 20 30 40
EDR 20" HG. VAC.
PUMP HP | PuMP HP | PUMP HP | PUMP HP
2,000 2 D220V v | p23ov | % | p24ov |1 | p2sov | 1%
10 4,000 4 D420V v, | pasov | | pasov |1 | pasov | 1%
6,000 6 D620V v, | pesov | v | pssov |1 | pssov | 1%
20 8,000 8 D820V V2 | pssov | v | pe4ov |1 | pssov | 1%
10,000 10 p1o20v | v | prosov | % | prosov | 1 | prosov | 1%
15,000 15 | p1s2ov | v | pissov | % | pisdov | 1% | DISSOV | 1%
40 20,000 20 02020y | % | p203ov | 1 | p204ov | 1% | D20sOV | 2
25,000 25 p2s20v | % | p2saov | 1 | p2s4ov | 1y | p2ssOv | 2
50 30,000 30 p3020v |1 | psosov | 1 | psosov | 2 | p3osov | 3
40,000 40 pso2ov |1 | psosov | 1% | paosov | 2 | p4osov | 3

*Pump Capacities listed in table are for lowest condensing loads.

Each pump has approximately 50 percent more capacity when there
is no vacuum in the receiver. This occurs when the load is maximum. Units
for larger capacities and higher pressures can be furnished. Single unit size
designation starts with the letter S instead of D.

NASH SYNCHRONIZED HEATING CONTROL
WITH REMOTE AREA DRAINAGE

With the Nash Synchronized Heating Control, it is easy to provide for
returns from remote sections of buildings or separate buildings where grav-
ity returns are not possible. A Nash vacuum condensation pump is located
in the remote section or building into which the returns are drained. This
arrangement is shown in Figure 4.

One or more vacuum condensation pumps may be used. Each unit
discharges its condensate to the pumped condensate return line and thence
to the boilers or boiler feed system. Each vacuum condensation pump and
the return lines draining to it are maintained under the same vacuum con-
ditions as the rest of the Nash Synchronized Heating Control by connecting
the vacuum condensation pump tank to the top of the nearest Nash Syn-
chronized Heating Control return main.

Selection of the Nash vacuum condensation pump can be made from
the pump table in the preceding section. The water capacity of the unit is
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determined on the basis of 1 gpm per 1000 square feet EDR. The air
capacity required by the remote radiation should be included in the air
capacity calculated for the Nash CSM vacuum heating unit, since the CSM
\‘ unit is handling the air requirements for the entire system.

The vacuum vent line between the vacuum condensation pump and the
return main is sized as indicated in Table 7. For runs over 100 feet, the line
should be increased one pipe size over that shown.

Table 7
sQ. FT. SIZE OF VACUUM SQ. FT. SIZE OF VACUUM
EDR VENT LINE EDR VENT LINE
2,000 A 15,000 1
4,000 %" 20,000 "
6,000 3" 25,000 A"
8,000 1" 30,000 %"
10,000 1 40,000 14"

24




i i el R

NASH SYNCHRONIZED HEATING CONTROL
WITH MECHANICAL LIFT

When it is necessary to raise small amounts of condensate from low
returns that are below the gravity return level, a Nash vacuum condensa-
tion pump is used as a mechanical lift as shown in Figure 5. This eliminates
the necessity of lowering the entire return main and the Nash vacuum heat-
ing pump as well, to meet required gravity drainage. The Nash vacuum
condensation pump is vacuum vented to the nearest Nash Synchronized
Heating Control return main, and discharges its condensate into the top of
the same return main. The return main is sized to accommodate this added

load.

The discharge head.of the Nash vacuum condensation pump, used as’
a mechanical lift, is only the static head plus the friction in the discharge
line, because the same vacuum exists in both the mechanical lift and in the
vacuum return line into which it discharges.

It is not recommended that the mechanical lift be for over 5000 square
feet EDR. For larger amounts of radiation, it is advisable to discharge the
condensate from the Nash vacuum condensation pump directly into the
Nash CSM vacuum heating pump or into the pumped condensate discharge
line of the CSM pump.
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