MEMORANDUM
]
to: Dr. Rosanne Williamson

irom: Kimberly Ptak
re: FOIA Request — Steam Traps

date: January 17, 2012

Attached is documentation of the conversion from steam traps to steam misers which occurred
between 1982 and 1983. This is all of the documentation we have on the steam trap systems at
GBN. The attached documents include shop drawings and locations of the steam misers., The

system is referred to in these documents as a “STEAMGARD” system.

from the desk of...
Kim Ptak

Director of Operations & Purchasing
Glenbrook High School District 225
3801 W. Lake Ave.

Glenview, IL 60026

Email: kptak @ glenbrook225.0rg
Phone: 847-486-4722

Fax: 847-486-4734
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Presidents Plaza Three

8750 West Bryn Mawr Avenue
Chicago, Hinois 60631

(312) 693-5500

Telex; 25-6259%

Telefax: (312) 380-7343

ENGINEERING RESOURCES, INC.

GLENBROOK NORTH HIGH SCHOOL

BILL OF MATERIALS

QUANTITY SIZE/MODEL LOCATION PRICE EACH TOTAL AMOUNT
4 1/2" SG-R-07 Convectors at $78.40 $ 316.60
Caged Area
3 1/2" SG-R-07 For Rain Gym 78.40 235.20
1 LO" SG-B-13 AHU Outside
System Mr. Archer’s 330.00 350.00
Office
1 1.0 Strainer AHU at Supply 34.00 34.00
1 3/4" Blowdown Room 18. 00 18.00
Valve
1 3/4" SG-B-05 Drip at the 175.00 175.00
System Tunnel
TOTAL: $1,125.80

PURCHASE ORDER #369 MN - GIVEN BY MR. FLOYD ARCHER, MAINTENANCE
SUPERVISOR, GLENBROOK NORTH HIGH SCHOOL.

BD:sw
7/7/87
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EMNGINEERING RESOURCES, T MNC.

EHI

CABOD,

ILLINOIS

SURVEY / APPLICATIONS SCHEDULE

SALES ENGINEER

- R. BARANSEI
AFPFLICATIONS ENGR - M. TROY

S ERMEROOE

>> POOL TUNNEL <<

i

R

i

Ln

10

FOOL TUNNEL
(1y--3/4 Wi F 17

FOOL TUNNEL
(1) -3/4 WHF  #17

FOOL TUNNEL
{1} --3/A WHF  #17

FOOL TUNNEL
{{} --3/4 MHF  #17

FODOL TURNEL
{1} 34 B F  #17

FOOL TUNNEL
(11 -3/A NHF #17

FOOL TUNNEL
(I} --3/4 HH F #17

FOOL TUNNEL
{1y -3/ W F #17

FOOL TUNNEL
(1Y =-3/4 MHF  #17

FOOL TUNNEL
{1} --3/4 Mi F #17

TG # |

TAB ¢ 2

TAG ¢ 3

TAE & 4

TRE ¢ 3

TAE % 6

TAE & 7

TAb ¢ 8

TRE+ 9

TAG # 10

IN<BR >

-

0&/2Z2/82 -

FROFOSAL #10005
REVISION LETTER °B°
SHEET 01 OF SHEET 05

MORTH HIGH SOHOOoL

= o T
= e

FPEIG

DRIP - 2' ¥ 112 LF 1* MAGNESIA

INCRE >
DRIP - 8"

IN<BE >
PRIP - 3°

IN<BE
DRIP - 4°

IN< Bk
DRIP - 10*

IN< B
DRIP - &

IN<EE =
DRIP - 4"

IN<REE >
BRIP - 3"

INCRE
DRIP - &°

IN<EE >
DRIP - 4¢

= 9« -3» FSIG
Y 104 LF 1* 6F
= §< =3 FSIG (1) 374 SG -A-04  (LF)
X 12LF + 4" Y ALF t*6F : '
= G ~-Xx PSIG (1) 3/4 86 -A-05 ¢ ;ﬁﬁ
Y 30LF ¢+ RISER 1* BF
= s ~3x FPSIG (NOT APFLICAERLE) 2
Y 250 LF (NAIN) 1" GF “INSTALLED (1} 3/4* 58-A-12 (10D)" A
= s -3 PSIG (1) 374 S6 —-A-05 { (118)
X L0 LF (NAIN) 1* &F e’

§Q={'§2
= P =Er PSIG (1) Z/74 86 —-A-07 ( F¥)
{176 LF (MAIK} 1" BF

}{}-fw”?ﬁf
= 9:  =3x PSIG (1) 3/74 86 —-A-05  ( pE9
I 30LF 1* GF

"
= H< I FPSIG (1) Z/4 S8 -A-07 ( &
1 200 LF (MAIN) 1" BF

) @_%}.,

= 95 ~Ix PSIG (1) 3/4 SG ~A-05  ( &E)
X 16 LF + RISER 1* &F :

1)

I/4 86

4
—a-05 ¢ Yo

¥ ALL DRIPS SIZED FOR CONTINLOHS DPERATION )

a4
(1) 3/4 56 -A-06 (1P









ENGIMNEERIRNG RESQUIRCES ., IrdC.

CHI

CAGO, ILLINDIS

SURVEY / APPLICATIONS SCHEDULE

SALES ENGINEER

AFPPLICATIONS ENGR - M.

SL.EMNEROOK

= K. BARANSHKI

TROY

>> MECHANICAL ROOMS FOR POOL <<

11

16

17

18

FOOL PUME ROOM

{1y 2---- W F

FOOL FAN ROOM
(1) 2--m - F

% FOOL FaN ROOM

(I 1-1/2 -- 8

FOOL FAN ROOM
(1) ~-3/4 - B

FOOL. FAN ROOM
i} --3/4 -- 8

FOOL FAN ROOM
(r --3/4 -- B

FOOL FAN ROOM
{1} ~-3/4 -~ 8

FOOL FAN ROOM
{1 --3/4 — 8

TAG ¥ 15

TAG # 17

TAG # 17

TAR § 18

6 ¥ 19

TAE & 20

TA6 # 21

IN<RBE > = Q< -3> PBIG
INCEE: = 9+ -3k PBIG
AHU - COIL 34" X 906" X 3* DEEP PREHEAT

INCEK > = %< -3 PSIG
AHI - COIL 20° X A1* X /4" COPPER TUBING

INCEE > = 9s  ~3x PSIG
AHU - COIL 20* ¥ 48" X 3/4* COPPER TUBING

INSREE > QL =3rx FSIG
AHU - COIL 2¢* ¥ 48" X 3/4" COPPER TUBING

INSRE > Qs -3 FPSIG
DRIP - 3" X 14 LF (" &F

INCEE > gL =3k PBIG
BRIF - 4" X S0 LF 1® 6F

INCBH S = Q¢ -Ex FSIG
AHU - COIL 20" ¥ 48" Y 3/4* COPPER TUBING

MORTH HIGH

PROPOSAL
REVISIONW LETTER R

SHEET Q2

>

06/23/82

#10005

OF SHEET 05

SCHOOLL

{1y 1.0 86L-A-23
CONVERTOR - SHELL 14" D X 33" L RECIRC 75 DEG F OUT PUNP 350 &P

(1) 1.0

(1) 1.0
(SERPENTINE)

(1) /4
{SERFENTINE}

(1) =74
(SERPENTIHE)

(1) 3/4

(1) Z/4

(1) =/4
{SERPENTINE)

5

856G

856

=1k

86

~A~-164

-A~-09

-A-09

~A-0F

~A-04

—-A—-0%

~A-09



ENMNGINEERIMG RESOURCES, IRNC..

CHICAGO, ILLINOIS
SURVEY / AFPLICATIONS SCHEDULE

SALES ENGINEER
AFFLICATIONS ENGR ~ M.

— R. BARANSBK]I
TROY

EHEET 03

=
0&/27%/82
PROPOSAL #10005

REVISION LETTER *RT
OF SHEET 05

CGLEMNEROOKE MNMORTH HIGH SCHOOL

»> MAIN GYM FAN ROOMS <<

1-877
bﬁ/évm FAN RH NORTH INSBEY: = 9 =3I PEIG (1) 1.0 S6 —A-05 {
{1} fmemm == TAG# 1§ DRIP- S" {40 LF 1" GF
20 GYM FAN RM NORTH INSEK: = 97 —I: PSIG (1) 1.0 86 -A~135 (238)
{) 1-1/2 —- ¢ TAS # 2 AHU - COIL 26 X 72" PREHEAT (1) RON ¥ (2} COILS COIL # g
21 BYM FAN RM NORTH INCBES = s  ~-3: PEIG (1) 1.0 S6 -A-15  (235)
(1 1-1/2 - F AHU - COIL 26% X 72* PREWEAT (1) RON ¥ (2) COILS  COIL 42 §
=% GYM FaN RM SOUTH INCBED = s -3 PSIG (1) 1.0 88 ~A-14 <}%ﬁ3
I C— F TAG 4 AHU - culL % X 53 PREHER] @M 4;:$
2% GYM FAN RM SOUTH IN&BK; = Qs =3s PSIG (1) /4 86 -A-G& (;%ﬁ?
(1) ==3/4 == - TAE ¥ 5 ODRIP - 6" X 160 LF 1 GF %
BYM Fan RM SOUTH INSRK: = s ~-I: FSIG (1) 1.0 S6 —-A-15 (236
) 1-1/2 — - TAE # &  AHU - COIL 26 X 78" PREMEAT (1) RON X (2) COILS  COIL M %
bﬁr%vm FAN RM SOUTH INCBE:> = 9 - FOIG (1) 1.0 S8 —A~1% czémﬁ
"y -t/ -t RHU - COIL 24" X 78" PREHEAT (1) RON X (2) COILS  COIL #2 {
e i
= !
26 BYM FAN RM SOUTH INSRE > = 9 -3I: PEIG (1) 1.0 86 ~A-14  (IGe)
 1-1/2 — - TAG & 7 AHU - CDIL 26" X 44"
4_y7
27 GYM FAN RM SOUTH = IN<BE> = s ~Zi PSIG (1) 1.0 BE —A-14 (178
(1) 4-1/2 - - TAG # B AWU - COIL 26" X 46"
) q-¢7
-28/GYM FAN RM SOUTH INCBK > = < -3 FSIG (1) 1.0 86 -A-11 (12C)
{ (1) 1-1/2 = ~ TAG § 9 AHu - COIL 20" x 41'
| Gum Fou fon" w«ﬂf H 306 moll
9 od\twe:

Heme et

G(~37

Tag/j#z?[

G443/




EMNGINEERING RESOURCES ., IRNC.
. CHICAGO, ILLINOIS

SBURVEY / APPLICATIONS SCHEDULE

SALES ENGINEER — R. BARANSK]
AFFLICATIONS ENGR ~ M. TROY

Q&6/23/82

FROFOSAL #10005
REVISION LETTER "B®
SHEET 04 OF SHEET 05

SLEMEROOKE RMORTH HIGH SCHOOL
>> BYM FAN ROOMS << o-57
29 FAN RM "E" - BOUTH  IN<EK» = 95 -3r PSIG (1) 1.0 SG ~A ¢ 8E)
) 1-1/2 - F TAE & 1 AHU - COIL 36" X 108" PREHEAT iggéégjéééh ;
L
IO FAN RM “E" ~ SOUTH  IN<BH® = ¢ 3> PSIg (1) 3/4 56 ~A-d4  (134)
(1) ~-3/4 — B TG4 2 DRIP- 3UX JOLF I"GF v cedl |
31 FAN RM "E" - SOUTH  INCEBKY = 95 ~%: PSIG (1) 3/4 SB ~A-08  (15A)
(1) =-3/4 == B WEE T M- UL X 2 DL f
T2 FAN RM "E" ~ SOUTH  IN<BK» = 9: -3> PSIE (1) 1.0 S6 ~A-15 (23A)
(1) 1-1/2 -~ F TAB & & AHU-- COIL 30% X 72" ]
T i
IT FAN RM "E" ~ SOUTH  IN<BK> = 9¢ -3 PSIG .ﬁ&&‘ij 1.0 86 ~a¢1s  (23m)
) 1-1/2 —~ F TAG & 5 AHG - COIL 30° X 72* R N ‘
I D g
T4 FAN RM "E" — SOUTH  IN<BE: = 9s  TIr PSIG (1) Z/4 86 ~A-0T  ( §A)
(1) =~3/4 == ~ TAE® & DRIP - 3* X &LF 1" 6F !
35 FAN RM "E" — SOUTH  IN<EE: = Qs ~E> PSIG (1) 3/4 S6 ~Az08  (15A)
() --3/4 -- - TAS & 7 AU - COIL 16" X 18" !
36 FAN RM “E" ~ NORTH INZBRZ = L~ FSIG (1) 1.0 8§ -A-17 ( BE)
1) 1-1/2 - - TAS & | AHU - COIL 34" X 108" PREHEAT
37 FAN RM “E" — NORTH  IN<EK> = 9:  -3I» PSIG (1) T/4 86 ~A~-04 (13@)
(1) =374 -- - 6 2 DRIP- 3°X J0LF I*GF
!
38 FAN RM "E" — NORTH  IN<EK> = 9 -3» PSIG (1) 3/4 S5 —ﬁ—&ﬁ (154)
(1) ~-3/4 - - TAG§ 3 AHU - COIL 13" X 26"
39 FAN RM "E" - NORTH  INZBK> = 95 -3 PSIG (1) 1.0 S5 -a- (23A)
(1) =374 - - THS & 4 AU - COIL 30° ¥ 72"
40 FAN RM “E" ~ NORTH  IN<BK> = 9
BN R BT/ R TAE § 5 AHU - COIL 30° X 72*
I‘-._\ .
41 FAN RM “E" -~ NORTH  IN<BE> = 94
(1) --3/4 -~ - 6 & DRIP- 3* X &LF 17 5F
y
|42 FAN RM "E" — NORTH  IN<BK» = 9
N TR T AHU - COIL te" X g
JMWMM\NH“““HMMNW
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ENGINEERING RESOURCES, INC.

T CHICAGD, ILLINOIS

SURVEY / APPLICATIONS

>

SCHEDULE @gf
FROFOSAL #1020%

QI/0Z/87

SALES ENGINEER - R. BARANSKI REVISION LETTER B
APFLICATIONS ENGR - M. TROY SHEET €1 OF SHEET oZ
SLENEBROOKE RNORTH HIGH SCHOOL

1 BOILER ROOM

() 1IN, - - THG 4 52
2 BOILER ROOM
(1IN, - - TAG § 53
T BROILER ROOM
(1) 1-1/4 - - TG § 54
4 BOILER ROOM
(1) 2 I, - - TAE § 55
S BOILER ROOH
i1 2N, - - TAG § 56
& BOILES ROOM
(13 2 I, = - 145 4 57
7 BOILER ROOM
(1) —3/4 - - 146 4 58
8 CHILLER ROOM
(1) -=3/4 - - TAG 4 59
9 CHILLER ROOM
(1) --3/4 — - TAG § 60
10 CHILLER ROOM
i 2 IN, - - TAB ¥ 6
11 CHILLER ROOM
W 2 I =~ TAG ¥ 62
12 CHILLER ROOM
() =374 - - TAG 4 63
13 CHILLER ROOM
2, - - TAB & &4
R
0¥ /14 ICHILLER ROOM
(7 M, - - TAG § 65
. 15 C R OVER HOT WTR TNE
J {1} 374 - - TG § 55
16 CHILLER ROOM
(7 N - - A # &7

¥
(1) 1.0 588 "B=9

INCBES = 9< -~2> PSIG
DRIP - 10* Y 40 LE TOTAL OF 2 LINES FIRST DRIP END DF LINE

"
INCBE > = L -2% FBIG (1) 1.0 36 ~Btr
DRIP - 10" ¥ &40 LF 7TOTAL OF 2 LINES FIRST DRIP £ND OF LINE
L&
INSREY = gL 2% PBIG (1} 1.5 S6 —Fet
VERT UH - 40°DIA + 3" X 30 LF DRIP MODINE V-Z050 BAD TRAP
. 2572
INCBE > = o ar FEIG (iy 1.0 56 —~Rp~2
HEX - 20"DIA X §18"L 400 6PN 40 F DIFFER. 2330 LB/HR "SHIPPED®
: vy O
INCER > = o 0 PEIG (1) 1.0 85 ~Bm%
HEX - PART OF ABOVE PARALLEL TRAF  RADIANT HEATING *SHIPPED"
INSEBK: = o Ox FSIG {1y 1.3 86 -R-2
HEX -~ PART OF ABOVE FARALLEL TRAP  "SPARE TRAP™  RADIANT HEATING
&t
INTRE > = &< -2 PBIG 1) /4 906 ~BE=e
DRIF - 10" X 90 LF  SECONG DRIP- TO TUMKEL
ot
INCRE: = @ O FEIG (1) /4 8GO —p—vr
DRIF - 10* X 50 LF  BEFORE HEX PRV'S BAD TRAP
& B
INCBE > = FL -2x PRIG (1) I/4 86 ~p=(n
DRIP - 8* ¥ H0 LF  END OF FEED TD HEY PRV
: et
INCRE > = A 0 FEIG (1y 1.0 8G ~B-g¢

DOM HN HTR - 12600 GAL/HR 40/140 F 24000 EDR EA ELEMENT (2) ELENEWTS (15T ELEMENT)

0> pe1s A

INCHBE> = Q@ (1 1.9 86 -B-2
DOX Wi HTR - PART OF ABOVE SECONT ELENENT  (2MD TRAP)
Frasy 52
IN<BE: = 9 O FSIG (1) 3/4 SB —F—ist
DRIP - B" ¥ 10 LF  ENG OF FEED TO HEX PRV
. {5
INZRE S = Q¢ Gr PSIG (1) 1.0 86 —B=ot
DO HN HTR - SECOND ELEMENT {157 TRAP)
Zfﬁy@i -
INCRE D = 9s -2 PSIG ! (1) Bl SG ~Hjﬁ
DO HK HTR ~ PART OF ABOVE  SECOND ELEMENT  (ZND TRAP) a
INCBE S = %< -2 PSIG (1) /4 S6 -EB-0OF
DRIP - 4 X 20 LF  END OF LINE FEED 70 PRV )
Lo F2-

IN-<BE > 9< -2> PSIG (1) 1.0 S6 -~E=24
HEX - BS SU-124-6  40/180 F DIGHNASHER 2112 GAL/HR 6000 EDR CALC EDR 2560 =
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. CHICAGD,

EMNCIMNEERINDID RESOURCES = [E B .

TLLINGIS

SURVEY / APPLICATIONS SCHEDULE

SALES ENBINEER

- FE.

APFLICATIONS ENGR — M,

(=] B~ o 3 S S5d W § i J e

CHILLER ROOM
(1) 2= == -

18 TUNKNEL
{1l --3/4 - -
12 TUMNEL

{f) =-3¢4 -- -

20 TUNNEL

(1} =374 - -
21 TUNNEL NFR

() =34 - -
22 TUNNEL NR

(1) ~344 - -
23 TUNMEL

(1} === = -
24 TLINNEL

{1} =~3/4 == -
25 TUNNEL

(i} -~3/4 -~ -

26 TUNNEL
{1} ~-3/4 -- -

=27 TUNNEL

{1} =374 - -

28 TUNWNEL
{1) --3/4 - -
27 PODL TUNNEL

{r --3/§ -~ -

Tag & 48

Tak § 49

TAG & 70

ThE & 71

DOOR EXIT

Tak & 72

DOOR EXIT

TAS # 73

T40 4 74

TAR £ 75

TAE ¥ 76

INTERSECTION
ThE ¢ 7o

INTERSECTION

TAG £ 78

TAE # 79

TAE ¥ BO

b

-

7 /29/82
A

FROFOSAL #10205
BARANSK T REVISION LETTER
TROY SHEET 02 OF SHEE
HMORTH HIGH SO
INCEK> = 9 ~2r PSIG {1} 1.0 SEL-B-21
REX - PART.GF ABOVE  PARALLEL TRAP  "SPARE TRAR®
MUK = < -2 PRIG {1} /4 SE -E-0OR
MF—iNXIMLFEW INUOUS OPERATION BY E WIKTER SECTION
7.7
INCBE> = g =2 FBIG 1) I3/4 86 -B-he
DRIF ~ 10° ¥ 220 LF CONTINLOUS DPERATION
. P §E
TN B = FL —R% PSIG (1} 3/4 G —Eeorm
IRIF - 3" 1 299 LF CONTINUGUS OFERATION BAD TRAP
qw@z
TN ER Sy = 9 —2» PRIG (13 E/4 S5 —Berrs
DRIF - 10" ¥ 730 LF CONTINUDUS OPERATION  VERIFY
ITNCER D = P —ZF FEIG (1} /4 BE -B-05
IRIP - 4% § 30 LF APFRDY
,7.,-,?2
INTEE > = R ~23 Psza (i) 1.0 885 -Boas
DRIP - 10% ¥ 230 LF + &" ¥ 120 LF CONTINUOUS GPERATION  BAD RS
o §E
IR RE > = Fi —2x PEIG (17 Z/4 86 -B=0%
DRIP - 4" ¥ 30 LF  END OF LINE  RAD TRaP
INTEE > = 9L -2 PSIG ﬁiffK (1) E/4 85 -B-05
DRIP - 1-1/2" 1 180 LF, ASsuin&D DA 7o Bib Com fouas ocgas Rove
&

INCEEY = Q5 -F: PSIG {13
DRIP - 10° X 300 LF CONTINUGUS OPERATION  TRAP REKOVED IN £RROR
INSER: = gL -2 PSIRE (17
IRIP - 4-}:2“ [ 300 LF END OF LINS FEED FROM POOL AREA
IMNCEKE: = G —2% FOIG (13
DRIP - 4% ¥ 30 LF APPROX  NEAR TAG #5

TN B = QL —23 FSIA {17

LOAD UMKNGEN

54 85 ~B-O7
/& SG —E-05
fond /" ¥
- o
S o
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EMNGIMNMNEERIMNG HFESOURCES, INC. }/;;,

CAGO, ILLINOIS

11/20/82

SURVEY / APPLICATIONS SCHEDULE

SALES ENGINEER - k.

AFFLICATIONS ENBE — M.

FROFOSAL #10428
BARANSET N REVISION LETTER A
TRAY SHEET ©1 OF SHEET 01

GLENBROORK NORTH HIGH SCHOOL

>> FAN ROOM A & CRAWL SPACE AREA <<

1

3

L1

10

CRAKWL SFACE
(1) —-3/4 —~ - TAE #150

CRAWL SFACE

1) --3/4 - - TAG #1351
CRAWL SFACE
{1} f-=~- - - TAG #152

CRAWL SFACE
(1) -3/ B D 2-4  TAE #153

CRAWL SPACE
(1} --3/4 -- - ThG #154

CRAWL SFACE
() {-~r- -~ TAE #1355

AFTER SHUT-OFF
(1) ~3/4 - - TAG #156

OFFOSITE ERELOW
(1} --3/4 -- - TAG #157

SIDE TUNNEL TAKE-OFF
(1) ~-3/4 - - TAG #4158
FAN ROOM A

{1) -3 ~ = Tab 4159

»

INJEE > = . 9<  -3r FPBIG (1) Z/4 SG -B-04
DRIP - 2% X 100 LF + 3* X 150 LF END OF LINE S6-B~0& REQUTRES INSTALLATION OR 1* {94
INTREDR = 2+ -I» PSIG (1) 3/4 8SG -B-04
DRIP - 2" X {5 LF END OF LINE NOT USED AHU

INTBRE Y = 9«  —Ix PSIE (1 1.0 56 —-B-C7
DRIP - 8" X 400 LF EST BAD TRAP END OF BOILER FEED TO AREA OrR 1° 178
INCBE > = ?<  =3» PBIG (NOT AFFLICAEBLE)

RHU - TRANE UNIVENTILATOR SIZE 50. NOT USED. NC DRIP. RECOMMEKD DRTP OR YALVE.

INCBH > = @< =Zx PSIG (1} 374 BB -B-GT
DRIP - 2° X &0 LF  FEED TO UPSTAIRS.  TRAP PLUBBED.

INTEE > = 9< 3% PBIG (1) 1.0 85 -B-G8
DRIP - 6" X 200 LF « 4* X 80 LF  END OF LINE  NEAR TAR #150

INCRE DS = ?< I PSBIG (1 Z/4 86 —-E-05
DRIF - &% X 75 LF + 4" Y 125 LF TUNNEL

INCEE: = $< -3 FSIG (1) I/4 SB -E-05
DRIP ~ 3* X {50 LF + 2° X 50 LF  END OF LINE  TUNNEL :

INCRBE: = g% 3% PSIG (1) Z/4 86 -B-0b
DRIP - 3* X 130 LF +2° ¥ 160 LF END OF LINE  TUNNEL

INCRE > = < —3» PBIB (1 Z/74 SG —-EB-0G
DRYP - 3* X 30 LF  FEED DUT OF ROOM
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CAaGO, ILLINDIS

RESOURCES , IMNNC.

/5%! 05/05/8%2

SURVEY / AFPPLICATIONS SCHEDULE

>?

1

8]

4

L

BALES ENGINEER

AFFLICATIONS ENGR ~ M. TROY

PROPOSAL #10233

- K. BARANSEI REVISION LETTER 47

SHEET G1 OF SHEET 01

GCLEMBROOKE MNMORTH HIGH SOHOOL

KITCHEN <<

INCOMING FEED
(1} -3/ M B #1l

TAG #132

AIR HAMDLER UNIT

(Y 1-i/4 B 88

TAG #i33

AIR HANDLER UNIT

D 1-—— M E M2

KETTLE
)y —172 - -

EETTLE
{1}y 12 -- -

DISHWASHER
y --314 - -

TAE 134

TAG #1335

TAG #136

TAG #i37

INSRE > = @< ~Ir PBIG (1} 3/4 86 ~B-06
DRIP - 3* X 15¢ LF

INCBE: = < —3» PEIG (1) 1.0 86 ~-B-13
PREHEAT COIL - MARLO COIL CO. MODEL F-10 SERIAL ¥M&SA69 100%DA BUCT COIL 18" ¥ 579

INCRE> = < =3 FBIG (1) 1.0 86 ~-B-11
REHEAT COIL - 2* X 4% ALSG DUCT SIDE  COIL &f

INCBEE = gL =IZx PSIG {1 172 895 ~B-09
KETTLE - GROEN MODEL D305P 30 GAL CAP. 24"DIA X 2{*DEEP GENERAL CODKING USE

INCBE Y = @< =IZk PBIG (1) 172 86 ~-B-09
KETTLE - GROEN 40 BAL CAP. 26"DIA X 22*DEEP TO BOIL WATER ONLY

INTBH D = g% =3r PBIG (1) /4 66 ~B~-1Z2
HEX - HOBART MODEL FT-20 SERIAL H128609 4"DIA X 247L



ENMNGIMNEERIMG RESOURCES, IMNMC.

- EHI

SURVEY / APPLICATIONS SCHEDRULE

k)

A

o)

10

11

12

14

15

146

CABG, ILLINGIS

SALES ENSINEER
AFFLICATIONS ENBR

-~ M. TROY

7

PROFOSAL #10204

-~ K. BARANSEI B REVISION LETTER
SHEET (1 OF SHEET 04

GLEMNEROORE RNMORTH HIGH SCHOOL

BY ENTRANCE 2N/3N
) =34 -- - T4 4 93
ABOVE LOCKER #H1

{1 -3 -- - TAG § 94
ENGLISH CORR ZND FL
(1) —3/4 -- - TAE 4 95
ENGLISH CORR ZND FL
(1) =314 - - T46 4 96
ENGLISH RM 266

(1) ~1/2 - - TAG ¥ 97
ENBLISH ROOM 266

(1) ~3/4 -- - TAG # 98
ROOM A 264

(i) —1/2 - - TAG 99
ROOM & 262

{1y --3/4 - - TAE #100
ROOM A 260

Uy =—-1/2 - - TRE #101
ROOM A-260

() —34 - - TAG $102
ROOM A 212

) —1/2 - - TAE 103
ROOM A 212

(1) ~3/4 — - TAG H104
ROOM A 214

1) ~1/2 - - TAG 105
ROOM A 214

(1) ~314 — - TAS 4105
ROOM A 216

{1 172 — - TAS $107
ROOM A 216

(1) ~3/4 == - TAG $108

INCERE» = G<  ~3> PSIG (1) 3/4 SG

URIT VENT - 10® X 40" [OIL  HERMAN NELSOK AREAR D
INCBE> = &< 3> PSIG (1Y 374 586G

CONVECTOR - 4" X 4" X 40 LF  AREA D

INSBE > = gL —3% PSIG . (1) Z/4 56
COMVEETOR - 4" X 4 X &0 LF ALONG OUTSIDE WINDDW - AREA G

INCBES = gL -3: PBIG {1) Z/4 SG
CONVECTOR - 4% X 4* X 40 LF ALONE DUTSIDE WINOOW AREA &

INSEKS> = 9< -3 FSIG (1) 1/2 SB
CONVECTOR - 4* X 4* X 16 LF ALONG OUTSIDE NINDOW  AREA §

INCRE> = < =3k PSIG (1) Z/4 s86
UNIT VENT - TRANE 75 10" ¥ 32" COIL  AREA §

INCBE > = @< <33 PSIG (1) 1/2 86
CONVECTOR - FIN/TUBE 4° X 4" X 46 LF  ROOM CONVECTORS 18" DONN INSIDE WINDOW

INCERE > = < -3> PBIG (1) 3/4 56
UNIT VENT - TRANE SIIE 75  AREA B

INCEBE > = o< =3r PSIG (1) 1/2 BB
CORVECTOR - 4 X 4* X 16 LF  ARER G

INCBE > = < %> PBIBG (1) /4 S6
UNIT VENT - SIZE75  AREA 6

IN<BEDY = < -3- FPBIG (1) 1/2 86
CONVECTOR - #* X 4" X {4 LF ARER 6 - -

INCEKY> = 9 ~3» PBIB: - (1) 3/4 5B
UNIT VENT - SIZE 75 AREA & T S e

INTBE> = < -3> PSIG: . : (1) 1/2 86
CONVECTOR - 4% X 4" ¥ 16 LF AREA 6 ' '

INCBE > = %< -3» PBIG - (1) 3/4 56
UNIT VENT - SIZE 75  MREA &

INSRE > = < 3> PRIG! (1) 1/2 66
CONVECTOR - 4" X 4" Y 16 LF  4RER § - : A

INCBK> = . 9< -3 FE16 o (1) 374 86
UNIT VENT - SIZE 75 AREA G

11/729/82

TR

—R-04é
=R~k
~R~-0G5
—R~05
~R—~0g
—R-0¢&
~R-0%
BOOKCASE
jR“Oé
—R—-08
-R—04

~R-05

R0

~R-03

~R-~05

~—R-04



ENGINMNEERING RESOURCES . INC.

< CHICAGD, ILLINDIS

SURVEY / APPLICATIONS SCHEDULE

SALES ENGINEER -~ R. EGRANSKI
AFFLICATIONS ENGR ~ M. TROY
GLENEBROOK NORTH HIGH

17 ROOM A 220 INCEBES = %<  -3> PSIG
(1} —1/2 — - TAB 6109 CONVECTOR - 4° X 4 K 16 LF  AREA 6

168 ROOM A 220 INCEIT = 9< -3 PSIG
) =374 — - TAG #110  ONIT VENT - SIZE 75 AREA 6

19 ROOM A 222 INCRES = 9< -I3 PSIG
() --1/2 == - TAG #1101  CONVECTOR - 4" X 4" I 16 LF  AREA 6

20 ROOM A 222 IN<BE > = 9< -I> PSIG
() =374 - - TAB #112  ONIT VENT - SIZE 75 AREA 6

21 ROOM A 27 INCEK S = 9«  ~3I> PSIG
) —~1/2 — - TAG #1135  CONVECTOR - 4" 14" X 16 LF  AREA G

22 RODM & 226 INCEKE: = 9<  -3I> PSIG
(1} —-3/4 — - TAG #114  URIT VENT - SIZE 75 AREA G

23 ROOM A 230 IN<BES = 9< -3 PSIG
(1} ~=1/2 — - TAR 115 CONVECTOR - 4" X 4° £ 16 LF  AREA 6

24 ROOM A 230 INCEE> = 94  ~3% PSIG
(1) ~-1/2 — - TAG #116  UNIT VENT - SIZE 75 AREA G

25 ROOM A 234 INCBKS = 5¢ -3> PSIB
(1} =172 - - TAG #117  CONVECTOR - 4° 14" X 16 LF  AREA B

26 ROOM A 234 INCEK> = 9¢< -3 PSIG
(1) ~~3/4 — - TAG #118  UNIT VENT - SIZE 75 AREA B

27 STUDENT ACT HALL INSRBES = 9<  -3» PSIG
) —1/2 - - TAG #1159  CONVECTOR - 4 X 4* X 20 LF  AREA §

28 STUDENT ACT HALL INCEK: = 9¢ -3» PSIG
() —1/2 — ~ TAG 1120  CONVECTOR - 4 X4 1 20 LF  AREA G °

29 STUDENT ACT HaLL INCBES = 9¢ ~3> PSIG
) —1/2 - - TAG #1201  CONVECTOR - 4° X 4 T 40 LF  AREA 6

30 STUDENT ACT HALL INCBE> = 9< -3I> PSIB
(1) —~1/2 — - TAE $122  COMVECTOR - 4° X 4 X 35 LF  AREA B

=1 STUDENT ACT HALL INCBEY = 9¢ -I> PSIG

{t} ~-1/2 - - TAE $123

4
k3

DUTSIDE HEALTH OFC
{1 ~-3/4 -~ ~ TAE #124

CONVECTDR - 4" 2 4" Y 1B LF AREA B

INCBE> = A
UKIT VENT - 10° X 30" COIL AREA 6

3> PBIG

FPROFOSAL
REVISION
SHEET oX
SCHOo
(1)
(13
(1)
(1)
(1)

(1)

(1}

(1)

{1)

{1)

(1)

(1)

(1)
(1)
13

DT

11/29/82

#10204

LETTER "E°

OF SHEET 04

L
1/2 86 ~R-0S
/4 SE -R-04
1/2 S6 —R-05
/4 56 -R-06
1/2 86 —-R-0
I/4 56 ~R-06
1/2 86 -R-05
1/2 S6 —R-04
1/2 86 -R-05
3/4 56 -R-06
1/2 S6 ~-R-06
1/2 86 ~R-0¢
1/2 86 —R-08
1/2 €6 -R-08
1/2 86 -R-0

3/4 BG —R-06



i |

3

EMNGINEERING RESOURCES., INC.

CHICAGD,

LL

INOI®

%/&

SURVEY / APPLICATIONS SCHEDULE

FROFDSAL #1

11/29/82

0204

SALES ENGINEER - K. BARANSKI
AFRFLICATIONE ENGR — M. TROY

REVISION LETTER “R°
SHEET O3 OF SHEET 44

CGLENEBEROGOK NORTH HIGH SCHOGOL
33 CONVECTOR INTEBE > = < -3 PBIG (1) 2/4 53 —R-0O¢
{1 —3/4 ~— - TAE $12% COXVECTOR - 4" X f' Y 20 LF KOTE ~ MG SOLONZID  H AREA TUNMEL
34 OUTSIDE YOUTH OFFICE INMBE» = < ~3F PBIG (1) 374 SG —-R-G¢
{1} ~3/4 - - 146 $126 UNIT VENT - 10" ¥ 34" COIL  HERMAN NELSON AREA &
x5 BY DOOR 102 SN INCBE > = < =3* PSIG (NOT. AFFLICARLE)
i -2 - - TaG $127 UNIT VENT - MODINE  HOT WATER..... .. NO TRAP ARER &
6 BY DOOR 108 SM INCBE > = < =3% PBIG (1) 3/4 SG —-R-0B
{1 —3/4 - - TAE #128 CONVECTOR - 4" Y 4" XY 40 LF AREA L
7 BY DOOR BZF IN<EK> = < -3* FSIG (1) 1/2 SG ~R-08
{1 ~§{/2 -- - TA6 $129 CONVECTOR - 4= X 4" X 40 LF  AREAC
28 CAFETERIA ROOM C 420 IN<BE> = 94 -3» PBIG (1) 3/4 ‘586 ~R-10
{1) ~3/4 -~ - TAE $130 CONVECTOR - 4" X 4® X 72 LF TOTAL DDUBLE TIER ASSENBLY AREA L
I9 CAFETERIA ROOM C 420 IN<CBE> = < -3> PSIG _ - {1) /4 56 ~R-10¢
1) -=3/4 ~ - TAE #1371 CONVECTOR - 4% X 4* X 72 LF TOTAL- DOUBLE TIER ASSEMBLY  AREA €
40 CDRRIDGR/TRQIN. RM INGBE > = g+ ~3> PSIG : €1 1/2 86 —-R-05
{1y —-1/2 - - TAG ¥ 81 CONVECTOR - FIN/TUBE 4 X 4* X 5 LF NOT NORMALLY ON.  AREA-E
) - MWWMMM
41 BOY"S LOBCKER ROOM INZBE? = 2L -3k PSIG 1) 3/4 SG!I-R-07
{1} 1==mm - - TAG & 82 AHU - 478" Y 5" COIL VERTICAL AIR FLOW 100% RECIRC  HERMAN NELSON AREAE |
P “M%MW - o ————————— s
42 LOCKER RM FOR TRAING IN<BE> = F<  -3> PSIG (1) 3/4 BGi -R-07
(1) 1-1/4 — - TRE ¢ 83 UNIT VENT - HAF AT CEILINE 100 RECIRC CDIL APPROX 6° X 6 LF  AREAE
E43 LDPKER RM FOR TRAING IN<BE> = @< -=-3% PBIG (1 3/4 5G| -R-0Q7
i th 1-1/4 - - TRE & 84 UNIT VENT - HAF AT CEILING 100% RECIRC COIL APPRDX 6" X 6 LF AREA E PR
N R B
44 CORRIDGR MEN’S TR RM IN<BE» = ?< 3% PBIG . (1) 374 BB —R-06
{1 --3/4 — - TAG # B3 UNIT VENT - 9° I 26" COIL MODINE W#REA £ 20 e
45 CORRIDOR DOOR 62 W INCBE Y = < ~3» PBIG (1) 3/4 56 .-R-04
(1) —3/4 - - T4G # Bb INIT VENT ~ 10® X 38" COIL MODINE  OREA D Tt
4& BYM ENTRANCE RY D532 INCBE:> = Q< -Z> PSIG (1) 172 BG6 —~R-06
N} TRAP.......(NONE>  TAG # 87 UNIT VERT - COIL 5" X 1-1/2° Y 44* . RODINE AEREE
47 GYMNASTICS RM DS&Z INCBE> = gL -Zx BPBIG (1) 1/2 8G —-R-04
{1} —-1f2 ~ - TAE & 88 EONVECTOR - FIN/TUBE 4" X & X 27 LF - I
48 GYMNASTICS RM D542 INCBK > = FL -3 FRIG - ~R-064

{1 ~-1/2 -- - TAS ¢ 89

COMVECTOR ~ FIN/TUBE 4* Y 4% X 27 LF

413 1/2 86

LR |



ENGINEERING RESOURCES., IRNC.
. CHICRBO, ILLINDIS

1is29/82
SURVEY / APPLICATIONS SCHEDULE

FROFOSAL #10204
REVISION LETTER *ER?
SHEET 04 OF SHEET 04

BSALES ENGINEER - R. BARANSKI
AFFLICATIONS ENGR - M. TROY

GLENEROORE NORTH HIGCH SCHOOL

49 GYMNASTICS RM D542 INCEE > = < =3* PSIE (1) 1/2 86 -R-0¢&
{4y =172 -- - TAGE £ 90 CONVECTOR - FIN/TUBE 4" X 4" X 27 LF

o BYMNASTICS RM D562 INCEE> = < =3> FBIB (1) 1/2 86 —-R-0Q¢&
{1} =-4/2 -~ - Ta6 § %1 CONVECTOR - FIN/TUBE 4" X 4" X 27 iF

51 ENTRANCE ACROSS DSZ&6 INCBE:> = g -3% PSIG (1) 172 86 —-R-04

{1} =472 - - TAG § 92 CONVECTOR - FIN TUBE 5" X f72* ¢ M4"



Bl Cz 1 i EY e U i
CHIGCAGO, ILLINOIS

. SURVEY / APPLICATIONS SCHEDULE

BARLES EMGINEER - .,
AFFLTEATIONG ENGR - M.

SERANDRT
TROY

CE . EURER PR PR T

#> AREA B — OLD SCIENCE <<
1 PRE-S2H00L

{1y —1/2 - 1B

STOROGEE
EGHVECTGR -8Y 4G LF

2 HEWM™ 3
{1y --4/2

ROCH
-]

IM R = A
CEﬁVEC?ﬂR -4 8YaLF

i

‘ﬂx E{ RS

{1y --3r8

DHEF WORFKSHOR

Th
AR - EﬂiL 32 ¥ 30 APPROY

g Re-EEG
{I) --3/4 - - COMVECTOR - 4 ¥ 4 2 1 LF

5HOB-ZE0

i{) —3/4 -~ D UNTT VENT - (FAN} TRANE #75

& STOR B-330/352

{t) —1/2 — B

INSBR Y =
COMVECTOR - 4 3 4 £ & LF

7 B-FE4 E

iy —1/2 -1 CORVECTOR - 4 X 4 X 21 LF
8 B-I54 E

it) —-3/4 —- 1 UNIT VENT - TRAME 337 0.4.
R S AR

{tl —i/2 - ¢ CQNJECTUR ~4 %43 HIF
1 B-3E34
it} —34 ] UMIT YENT - TRANE 475
AERO5E FROM B-342
) —3i4 -1

IR B =

2 GREEMHIEE
{1} -3/ — D

O=F T8 INCBERE > =

ELIBINATED, .

G

5 EREENMFULSE
(1) —-3/8 -

EFTCE Ihi

ELIMINATED. ..

GREEMMHOUSE B
{{y —3/4 — -

242

Fob TR AP IO =,

THYBRK > = .y —y

e
L

HOT WANTED.

Bk 5w G 3

T

33 0.4,

INCBIE = e X

]

T o

Bod I TS5

HETE

HOT USED

Foii

FolE

FEIG

{PRV

IMNCER S = AN —~5

B X

LERK,

TN BK Y = R

FEIG

2N 1ot f 31T CoIL

FEIG
{FRYI

FSIG

(PRV)

IMCBER Y B Rk

IR e o Ey -

7a0 CFH

FHIG

FEIE

{FRV)

IR R = N -
73% CFH

]

G T
BNIT UENT - WODINE COIL 1-1/2 )

-l

s a0 URIT RESOVED

B = B -
2o UNIT REMGVED

P

INCEK S = G ~EE

]

Fa1a
33 0.a,

FEio

EGNQEETGR - A 141 40 LF AT WINDOM

PE B35 IMCRE Wao =Ex PRIG

{f} --1/2 -1

EEH0

Téh p-=
{1y -3/t — 3

[MCBK > =

iy s

URIT VENT - TRANE 125 337 0.A.

COWVECTOR - 4 ¥ 4 ¥ 26 LF + {-1/2 ¥ 16 LF BARE PIPE

R

ASBUNE 12530 CFH

{B0OT

ABOVE FALSE CEILING

{50l

RESUME 900 CFY

/?
&

-

FROFOSAL

LA

DESEL AT

#1045 4

REVISION LETTER "F°

SHEET ¢l

t1

1)
730 CFH

(13

{33

(13

{5

{60L)

{17

(13

L

iPEV}

{17
i5aLd

aF

e o T

RYL

{PRY)

[P
REE

E4

33 0.4,

172

172

EHAs

122

/4

E54

BY DOOR 85 C

m,_ -"'.tq‘

BHEET

ris

AFELICABLE)

(NOT AFPLICABLE:
EHUT-OFF THE VALYE

GE —~E-04

By —R-0g

(5aL)

85 —R-O5

GE ~R-id
56 ~F-08
86 ~R-lid
BE -~ E-0r

Gls -R--0
{58L}

(MOT  AFPLICARLE)

(NOT AFPPLICABLE)

T



Epdizd T
OHIOABGD,

PAETETFE E I
TLLINOTS

== == 4""“‘

PV IR B S T A

| NOSRORE Mty

SURVEY / APPLICATIONS SCHEDULE

GALES ENGINEER
AFFLICAETIONS ERGR

T e BT el 2R B TR B

17 5-330 WORKFODM

{i) =12 -~ 0
18 B-3%4
{1 ~-1/2 = 1
19 B-Z54
{1 --314 e )

20 B354
{1} —1/2 — B

21 B-EE4
{1} ~-3/4 - 3

28 B-lEEs WORKSHOR
{1} ~-§/2 - B

23 B-2E8 CHEMISTREY
{1} --1{2 - B

24 Be-EEE
(i} —=3/§4 — D

am QUIENCE Hall

ay 142 —

B—508 0 THINMEL

{1 ~-3/4 — 1 TAR #i83

i

M.

4

—

GER/AZL/BE

FROFEDSAL #104734

BARANSE T REVISION LETTER *@°

TROY SHEET OZ OF SHEET 05
PT84 b S LIy £ 400§} I

IMTBR Y = a0 B FEIG {1} 172 88 ~R-05

CHHUEETQR -4 4% 10 LF GTYLE ES YULCAN

INCEE Y = a0 <X PRIG (L) 172 86 ~-R-03

SDNVEEIDR ~ 4 X4 X12LF + -4/2 ¥ 10 LF BARE  (PRV)

IM<BK> = G ~EF FPEIG (2 E/4 55 —-Rp-09

UNIT vEHT ~ TRAHE I?a 33 0.A. 1256 CPY  4SDL)

INCER Dy = P40 -3 PEIG Ll 1/% BE ~-R-05

ﬁEHUECTDR -8 541 10LF  (FRV)

INTRK D = Y4 -3 FPEIG (21 254 86 —R-09

UNIT VENT - TRAME 125 337 0.A. AGSUMED (500

TR RE S == R -Er PRIG (1y 172 BE -RH-05

CONVECTOR - 4 X 4 X 10 LF STYLE O VULCAN

INCRE: = Fe -EF PRIG (1) 172 86 ~RF-04&

EUQVEETUR -& 34 %14 LF {FRY)

INCRE > = o ~IEr FRIG (4) Z/74 G5 -R-09

UNIT VENT - €OIL 2 X 12 ¥ 44 TRANE A~125

54 U796 337 0.8,

ASBUME 1230 £FY (500

IMCBER D = B -3F PEIG £5) 178 BG —-R-07
CONVEETOR ~ 4 X & ¥ 30 LF DVER LOCKERS {31 UMITS  (PRW)
IBTRRE Y = B =EHF PRIG (1y 274 85 —-R-Dg

CONVECTOR - 5 ¥ 4 ¥ 20 LF  TRAP IN TUNNEL BELDW

(PR}



4 7
= U TR EIRF E S PESE IO R ES L, T . “{;S/
OR/ZL/RE

CHICARD, ILLINDIS

SURVEY / APPLICATIONS SCHEDULE

FROFPOSMAL
5A/LES ENGINEER ~— F. BARSNSIKET REVIBION LETTER
ARFLICATIONG ENGR — M. TROY SHEET O3

HILG4E

OF SHEET

- B B LT PO T BT OSSR

#> AREA B - TUNNEL <<

27 BEHEATH RBR-Z44 INCBERE S = ¥ =Xk PRIG
{1} —-3/4 - - TAE #178 ORIF - 2% X 26 LF + 4" X 30 LF EWD OF LINE

28 BENEATH LOCKERS IR = P =3 PSIG
{1y —3/4 - - ThE #179 DRIF - 4" ¥ 15 LF + &° ¥ 250 LF  END OF MAIN  BAD TRAP

2% BEMEATH LODKERS INCBR: = o =3 PRIG
{y —-1/2--1 TAG #180 ORIF ~ Z* % 15 LF VERT. FEED TO LOCKERS  BAD TRAP

O BENEATH END OF HALLL  IN<SER> = 9L —EF PRIG
{ih —-3/4 — - TAE 2181 ORIP - 2" % 180 LF  EWD OF LINE  BAD TRaP

Tl OBEMEATH SCIEMOE TRER = W =3k PEIG
{1} —-3/4 - - TAG #182 BRIP - 2* ¥ 18G LF  BAD TRAP

E2 BEMEATH LOCKER IMCRBE > = a0 -Er FBIG
i} —-1/2 -0 TAG #184 DRIF - 2% X 15 LF VERT FEED TG LGCKER  BAD TRA&P

S3 BENESTH WO0ODSHOR INCBE S = B =EF PRIG
iy 34 - - TAE #185 BRIF - &" ¥ 306G LF EST.  BED TRAP

E BEMNEATH B-3448 TN RE

= 90 ~Xr PSIB
(1} =374 - D DRIP - 2% ¥ 40 LF

£l

i

{1}

F54

£

8B

S48
172 85

ESA

Ei4

S48

ELA

—E- 5

G Rt

—F- (5

B (i

~B-0

5 R0

—Be-i3®

R SR



N

Erofise T FIEDE e T s

i iL_fr—?f:sL'!f,-

TLLINOIS

SURVEY / APPLICATIONS SCHEDULE

HALES

ol B I B P L e

>> AREA B -

ENGINEER
AFFLICATIONG ENGR ~ M.

I_"
k5

BARAMNSKT
TROY

INDUSTRIAL ARTS <<

35 B-344 SMALL ENG.
(1) =374 - B
B METAL SHOF CLASSROOM
(1} =172 -~
37 METAL SHOF CLASSROOM
1) --3/4 - B
I8 METAL SHOP B-344
i1} 1-1/4 — - TAE #187
F9 ROOM B-344
W 4 - - TAG $188
40 ROOM B-744
(1) == = - TAG 189
41 HALL BY B-344
i) =34 - D
42 B-Z40 ALl TO SHOP
(1) =374 - -
47 B340 STORABE
{1} ~-1/2 = D
44 B340 OFFICE
th -1/ - B
45 WOOR SHOP
(1) =112 -
4é WOOD SHOP
(1) ~~3/4 - -
47 B-E36 PAINT STORAGE

45

Hy ~=i/2 - -

B--AEE

{1} --3/4

B-334
{1} =374 - -

S0 R334

T

(1} g m -

TR R =

INCEE > =

IMNCBRES: =

P E OIS

PR

94
IT VENT - KOOIHE cotl

g
CONVECTOR - # 1 4 % 15 LF

Qe

UNiT ?EN? - TRAHE 473

INCRBE S =

DRIP - 3" ¥ 20 LF

IMIBE Y =

—-ax FBIG
1-4/2 % 81 32

—-3r FEIG
{PRV)

-5x FREIG

1005 DA 2"
9 -Er FRIG
SFTER PRV PRV
9L -3 FEIG

Akl - 7563 CFM  TRAME COIL APPRGY 2 LF X

T EE - o=

@

Ay PEIG

Al - 11 1!; %20 LF DRIP ASF 452 COIL

IR s =

TRARE: =

Qe
UNIT VENT ~ NELEON COIL ~ 1-3/2 % 8 ¥ 37 (LEAKINB)

P

-5 PRIG

~3r PHIG

HORIZ EH - WODINE HS720 24 ¥ 24 COIL

TN B

ITNCBR Y =

TR s

IR R > e

HORIZ UH ~ TRANE

TMCER S
CONVECTOR - 4

TN RE S =

IMER ==

DRIP - 4" X 204 LF Q?PRGK

THSHE >

AHL - CRIL APPRDY 2

{'.;\)
€DNVEETDR -4V axaLF

G

Gl

A

5 ¥ 17

Gl
4115 LF

G
COMVECTOR - 4 X 4 ¥ 40 LF

(“\

o
#a

LFYIALF 1732

~Zr FEIG
{FRY)

~3r FEIG
COMEETOR - 4 X 4 1 20 LF 4T HINDDA/CEILING

-5 FEIG
CONVECTOR - 4 & 4 X 20 LF AT WINDDW/CEILING

-Ar PEIG

Rk PHIG
STYLE C§ VHLCAN

T

§TYLE ES.

—-3F PRIG
EXD OF BAIN FEED

_?"'

w A B

LS

IF PTG

FSIG
2/3 CONTROL

b

OR/21/783

FROFOSAL #104734

REVIZSION LETTER

SHEET

SPECS REQUIRED

B E;::'

04 OF SHEET 0%

el e o 1 e ]

(1) 374 85 ~R-07
ASSUME 470 CFR 100X RECIRL, {50L}
(1) 173 665 —fF--0n
{17 274 80 -R-O7
£12" § 3" 200 CFH {50L}
{1y 1.0 88 -B-05
(1) 74 36 —~-p-1H
& LF  APPROX &0Y 0.8, {PRN)
{1y 1.4 BE ~R-0O0
24 ¥ A GPECS REQUIRED (PRV)
(1 F/4 85 -R-07
ASSHME 1543 CFE 1.4, (80L}
(i 3/4 GG -E-1
COGL AREA (23 UNITS
(1) 172 o6 ~-F-0%
(ir 172 86 —-R-i4
{PRY)
(LY 172 838 R4
{PRY)
1y E54 BE B4
{1 173 868 —-F-0%
{FR%}
{13 374 8E —R-0O9
[PRY)
{11 3Z/74 85 L0
FEED TGO AHU  GODD TRAP
1y 1.0 86 ~B-00

ARPRDY 467 O.8. {PRY}



E D = e 0 P 5

CHI

SURVEY / APFLICATIONS SCHEDULE

£l
il

£
jEad

CAGBD, TLLINGIS

SALES ENGINEER

= F. BaRAMSE I

AFFLICATIONSE ENGR - H. TROY

1 B-mzo
2 P

{1y --3/4

I:qm_“:f":"*"\

et et L

{n -1z

A SR

{1} --3/4

5328
{ty --3/4

B--228
i1y -3/

B-328
{t) —-3/8

B-E28
{1 1

R B o e B P D B

L.ABERDOM INCRRE: =

P

FolBl S R Ao e e, T .

H L =i

e FEIG

J;E/

OE/ER1 /783

FROFOSAL #1047%4
REVISION LETTER *gB°
BHEET 05 OF SHEET o5

ERCS IR

(1Y 574 86 -B-00

- - ARl #5-1) - SPECE REQUIRED CHECK STEAW TO TRAP TD VACUUX PIPING  {PRV)

INCRK D =

- [ CONVECTOR - 4 ¥ 4 ¥ 13 LF

INGRE > =

-1 UKIT VENT - TRANE 473

DRAFTING IR B =

all URIT VENT - TRANE #73

NOFTH TRCRR S =

- CONVECTOR - 4 % 4 ¥ 50 LF

WEZT IRk =

-1 CONVECTOR - 4 % 4 § 3

DRAFT TMG INCRE D =

— - AHE - §-3 SPELCS REQUIRED

FEIG

{FRY)

Tr FSIG
3 LA

730 CFH

I NN

337 0.4,

- FEIG
{PRY)

HEIE

{PRY}

-Er FEIG

{PRY)

{06t CFH

Ly 172 83 ~R-05

1) E/4 36 —pR-0g

{50L)

(&Y E/74 86 R0

{Z) UNITS  {5DL

1) 374 8@ —R-09

(1Y EF/4 85 ~F-08

(17 1.0 86 ~B-00



ENGINEERING RESOURCES
CHICAGO, ILLINDOIS

SURVEY / APPLICATIONS SCHEDULE

SALES ENGINEER — R. BARANSHI
AFPFLICATIONS ENGR — M. TROY

CLENEBEROOE RNORTH
>?> AREAR B <<

1 LITTLE THEATER INSBE:> = - @4 -

{1) =-314 — - TAE #1469 DRIP - 2-1/2* X 2506 LF £ST.
2 HALL RBY RDOM B-Z22 IN<BE > = ?L -

(1) —-1/2 8 D UNIT VENT - (FAN}  COIL 3*
3 BY WINDDW INCBE > = gL -

(2) 172 W8 D CONVECTOR - 4® X 4" X 66"
4 FACULTY CAFETERIA INJBE > = < -

= I /{Eg/

11/730/82

FROFOSAL #10429
REVIEION LETTER
SHEET 01 OF SHFET (1

HIGH SCHOOL

3> FPSIG (1) Z/4
UNIKSULATED FEED TO C-424 STUDY HALL,

3» PEIG (1) 1/2
I 9* ¥ 50°L6 1500 CFN EST, (50L)

Ix PBIG (2 172
(ND FAN)  NO SOLENDID. {2) WINDOW UNITS

> FPEIG {Zy 1/2

(1) —-1/2 ¥ D CONVECTOR - (ND FAN) .4' L 4T 1 66" {2) WINDOW UNITS  (SOL)

56

56

SG

:‘Q:‘

~E-09

—R=-08

—R-05

—F-05



ENMNGINMNEERING RESOURCES, INC.
CHICAGD, ILLINOIS

SURVEY / APPLICATIONS SCHEDULE

— R. BARANSKI
TROY

SALES ENGINEER
AFFLICATIONS ENGBR - M.

K
-

11/Z20/,82

FROFOSAL #1043
REVISION LETTER A7
SHEET 01 OF SHEET 02

GLENEROOK NORTH HIGH SCHOOL

>> AREA € <<

1 HALL SHDWCASE INGBEDE = | Q<4 —3>» P5IB (2} 3/4 S6B -R-Q¢
{2) ~-3/& —- D UNIT VENT - {FAN} 1-1/2" X B X 42°L6 5EE AL50 TAG #128 {2} UNIYS  (50L}

2 C-4164 INCRBE S = < ~3x PBIG (1) Z/4 86 -B-((
(1) =3 -~ ~ AR - SPECS REGUIRED., KITCHEN OF HOME ECONOMICS  (PRV)

I G416 INCBE > = 7o ~-3> PSIG (1 1/2 86 -R-0OE
{1 --1/2 - 1 CONVECTOR - (ND FAN; 4 X & X I2LF (500

4 C-410 DEMO ROOM INCRE: = 7 =25 PBIS (1) Z/4 56 —-R-08
{1} =314 -- D UNIT VENT - (FAN) 1540 CFX  100%0.A.  TRANE SIZIE 75  (SOL)

3 C-408 INTBE D = gL =3 PSIG (1Y 1/2 86 —-R-0Q¢
{1) --1/12 -- D CONVECTOR - (NG FAND 4 X & Y 1B LF  COMES FRON C-410  {SOL)

& C~408 INCEE: = @< -3> PSIG (1) 374 §B ~-R-07
{1} --3/4 —- D UNIT VENT - (FAN}  10® X 30* X 3 1000 CFM APPRDY TRANE SIZE 75 (S0L)

7 HALL DOOR BO-P INTRK > = < -3Ir FSIG (1 3/4 SG —R-0&
{1} --3/4 - D UNIT VENT - (FAN) 1-1/2 X1 9 )Y 4 LF EST. 1000 CFM MODINE  (SOL}

B DOOR 12-N INCHEE Y = g -3» PEIG - - (1) 1/2 8G ~R-0¢
(1 ~1/2 - 1 UNIT VENT - (FAN} 4 X B X 29" 315 CFN  TRAME 100-2. §X FOO7. (50L) T

7 DDOR 79-P INCBK> = @< =3Z> PSIG (1} /4 86 -R-07
{1} -3/ — 1 UKIT VEWT - (FAK} 3 Y 81X 3LFCOIL NODINE EST. 1500 CFM  CLASS ROOM C-400 (SDL)

10 C-400 INVBK > = < =35> PSIG (1 /74 SG ~-R-0E
(1) -3/ — D UNIT VENT - (FAN) 12" X 46" X 3* 1540 CFM  100D.A.  TRANE AL25 SN U782,  (§0L)

11 C-402 INCBK> = @< -3X> PBIG (1 3/4 56 —-R-07
{1} --3/4 -~ D CONVECTOR - 4 ¥ & X 23 LF  FROM C-400  ({BOL)

12 C-402 INCERK > = < ~3» FSIG (1) 374 86 —-R-0¢
(1 —3/4 - ¢ CONVECTOR ~ 4 X 4 X 18 LF  (SDL) - S

13 C~402 INCBE> = 9< =3> PSIG {1y 1/2 88 -R-0E
{1y —1/2 - b UNIT VENT - (FAN}  TRANE A125 150 CFM  -100I0.A. (50U .

14 £~-406 INCRRE» = < ~3» PBIG (1) 1/2 56 —-R-0Z
{1 -~12--0 CONVECTOR - 4 X 4 X & LF  (SOL) R

15 C-406 INCBE> = @< =3> PSIG (2) 1/2 88 ~R-0%
{2} —~1/2 - 1 CONVECTOR - 4 T 4 X 12 LF (2} UNITS - (8BL) e

14 (1) 3/4 S6 —R-0E

C—204

INSBEY = 9

-7 PSBIG



EMGINEERING RESOURCES., IMNC.

CHICAGD, ILLINDIS

SURVEY /7 APPLICATIONS SCHEDULE

SALES ENGINEER

- R. BARANSKI

AFFLICATIONS ENGR - M. TROY
SCLERNBEROOR
17 CLAY RODOM £-406 INCBE Y = EAS
i1y —~1/2 - D CONVECTOR - 4 X 4 ¥ 20 LF
18 CLAY ROOM C-406 INCBE > = 7

-2 -1

19 CLAY ROOM C—406
{1y --3/4 -1

20 CLAY ROOM C-404&
{1y —-142 - 1

COMVECTOR - 4 X 4 X 9 LF

INCEK > = F

-Ix PGIG
{§0L}

-3> FS5I6
{s0L)

=%

PEIG

UNIT VENT - (FAN) TRANE A125 1360 CFN

INCEK: = <
CONVECTOR - 4 X 4 X 26 LF

Ce i ECTo B

-
i

FEIG
(50L)

N0

L oy

v

- PROFDSAL
REVISION
SHEET 02

1001 0.4,

(0L}

(1)

(1)

(1)

(1)

11/720/s8%

#10430
LETTER
OF SHEET 0Z

)Q:‘

NORTH HIGH SOCHOOLE.

1/2 86 —-R—0¢

172 86 -R-0:

3/4 86 -R-0f

1/2 86 —-R-¢{7

/ ??gfiz,g

i/é;ﬁbafgaé.%



ENGINEERING RESOCURCES. INC. ’}{ |
CHICAGO, ILLINOIS / 11/736/,82

SURVEY / APPLICATIONS SCHEDULE
FROFOSAL #10425
SALES ENGIMEER - R. BARANSKI REVISION LETTER "A7
AFFPLICATIDNS ENGR -~ M. TROY ' SHEET 0Ot 0OF SHEET 0Z2
GELENEROOKF NORTH HIGH SOCHOOL

>> AREA C ~ TUNNEL <<

1 ART TUNNEL ‘ IN<BK> = @I -3» PSIBG (1) Z/4 S5 -E-O!
{1y -3/ -- - TAS #172 DRIP - 1-1/2" X 70 LF APPROX TG VERTICAL FEED  END DF FEED.

2 TUNNEL UNDER CLAY INYBE Y = < -3» PBIG - (1} X/4 SG -EB-Q
() --3/4 —~ - TAE #173 DRIF - 3 ¥ 100 LF + 1-1/2 X S0 LF  VERT FEEDS  END OF LINE  BAD TRAP

I N END OF E TUNNEL INCBR > = < —3I> PSIG (1) 3/4 SG6 -B~Ov
(1) ~-3/4 — - TAE H1T4 DRIF ~ 2°X1GOLF + 3"X4OLF + 4°XBOLF + 1-1/2*XSOLF VERT FDS. END OF WAIN FEED TO ART.

4 UNDER ROOM C-410 INCBE > = g ~3» PBIG (1) 374 56 -B-0!
1y -~3/4 -- - 786 M75 DRIP - 2* X 80 LF EST, END OF LINE  BAD TRAP

S FEED 7O DDDR 12-N INGBE > = < —-3» PSIG (1 3/4 SG -B-0¢
() —3/4 — - TAE #1756 DRIP - 2° X 20 LF  END OF LINE

& SCIENCE INCBE > = @< ~3» PSIG . (1) 374 S6B —E~-0

{iy —-3/4 — ~ TAS #177 - DRIP - 2°I30 LF + &"X130LF FEED FROM CHOCK GENERATOR TAG470 END DF MAIM TO #REA BD TRAP

-

L



ENGIMNEERINMNMG RESQOQURCES.

CHICAGO, ILLINOIS
SURVEY / APPLICATIONS SCHEDULE

SALES ENGINEER -~ R. EARANEBKI
AFFLICATIONS ENGR -~ M. TRQY

GL.ERNEROCE]

»>?> AREAR C <<

7 BY C-424 IN HALL INCEKY = -« 94

{0 —34 -1

INCBE: = A
HEATER - UNIT NOT SEEN

8 LAUNDRY ROOM
) =374 — -

§ C-422 INCBK > = 9¢

TURCEEY

—
~F

URIT VENT - 1-1/2 X B X 3 LF

AKU - H NELSOM ASSUME 50T 0.A.

P2
cC . “2:///

11/Z20/82

FROFOSAL #10435
REVISION LETTER *aA°
SHEET 02 OF SHEET 02

NORTH HIGH SCHOOL

PSIG (1) =/4 §6 —-R-03
300 CFM (8DL)
-3> PSIG (1) Z/4 S —-B-0(
-3 PSIG (1) 1.0 86 ~EB-(Qf
1250 CFN - (FRW



T .

ENGINEERING RESOURCES . INC.. ’;Lj;

mHI

CAGD, ILLINDOIS

11/3G/82

SURVEY / APPLICATIONS SCHEDULE

SALES ERMEBINEER - k.

AFFLICATIDNS ENGR — M.

>>

1

rJ

e

)]

FROFPOSAL #10434
BARANSE I - REVISIDN LETTER "A°
TROY SHEET ©1 OF SHEET €3

GLENEBEROOKE NORTH HIGH SCHOOL

AREA D - TUNNEL <<

MW UNDER SUFPLY
{1) --3/4 -- - TRE 3190

UNDER CAF. C~424
{1) —-3/4 — - TAS #19]

UNDER LAUNDRY
{1} =34 UK F TRE #192

UNDER LAUNDRY
() 374 — - TAE #1953
UNDER GIRL'S LOCKER
i) --3/4 — - TAG 3194
UNDER GIRL'S LOCKER
(1) —3/4 — - TAE 4195
FE HALL

{1y —-3id"-- - TAE #1956

. o

INCRED> = - Q4 =Z> PSIG (1) 3/4 5G -B-0f
BRIP - 3* X 30 LF VERTICAL FEED TO KITCHEK AHU

INSBK> = gL ~3x PBIG (1) 3/4 5G ~B-0f
DRIP - 3" X 125 LF + 2" X 100 LF END OF LINE  BAD TRAP

INCRES: = < -3» PSIG (1) 3/4 86 -B-0;
DRIP - 4" X 130 LF EST,

INCRE > = < =-3» FBIG (1) 5/4 56 —-R-(¢
DRIP - 2% ¥ 130 LF EST.  BAD TRAP

INCEBE > = g< =3» PSIG (1) 3/4 56 —-B-0OF

DRIP - 2-1/2 X 30 LF VERTICAL FEED TO UNIT HEATER

INSBE Y = 9< ~3»> PSIB (1) 3/4 86 -B-
DRIP - 3* { 10 LF + 2" X 100 LF CHECK BAD TRAP UPSTAIRS END OF FEED  BAD TRAP

INTHKE > = 9< -3 PSIG (1) /4 86 ~B-0s
BRIF - 4" X b0 LF BY TAG #78  VERTICAL FEED - o :



ENMNGINMNEERINMNG RESOURCES ., INC.

ILLINDIS

CHICAGD,

ATH BF SEC

_%:tg/

11/30/82

SURVEY / APPLICATIONS SCHEDULE
FROFOSAL #1043¢&

BEALES ENGINEER - R. BARANSE] REVISION LETTER "4&°
AFFLICATIONS EnNGR - M. TROY SHEET 0Z OF SHEET 03
il ENEROORS MORTH HIGH SCHDOL

>> BAREA D <<
8 CONCESSION STAND INCBE S = < =3> FBIG (1} /4 56 -g-05
{1) --3/4 -~ - DRIP - 2* X &0 LF EST
9 HALL STUD. ACT CLST INIBE> = @<L ~3» FSIG (1} 3/4 86 -R-07
{(h -3/4 - D UNIT VERT - 1001 RECIRC COIL APPROX 1-1/2 X 10 X 48 + DRIP 2* ¥ 30 LF 500 CFM  {SOL)
10 HALL STUD. ACT CLST IN<BK» = ?< =% PSIG (1) 1/2 86 ~R-07
() --1/2 -- b UNIT VENT - 1-1/2 X 8 } 44 APPROX  100% RECIRC 500 CFM DPPOSIT ABOVE UNIT  (5DL)
11 COACHES LOCKER ROOM IN<BE> = o =Z> PSIG (1) =Z/4 86 -R-07
{1 1-1/4 - - UNIT VENT - VAF [OIL £® X 474" (00T RECIRC. 500 CFM AT CEILINE  (50L)
12 SHOWER STALL /C.LER INTRE Y = L =3 PBIG (1) 1/2 86 -R-Q5
{h —1/2--D CONVECTER - 4 X 4 ¥ L& LF 0N WALL/RIGK (PR
13 NEAR C. LKR. ENTR. INCERE > = i =3 PSIG A1) F/4 §6 ~R-GF
i) --3/4 — p UNIT VENT - 1-1/2 X B X 4 LF COIL EST. 100X RECIRC 500 CFN MODINE  (SOL) - -
14 P.E. LDCEER ROOM INCERE> = 9 -3% PBIG {2) 1.0 56 -B~0B
(1) le-— — - UNIT VENT - VAF 1000 CF¥ 100 O.A.  H. NELSON AT CEILINE (2) UNITS  {50D)
15 BOY"S EQUIPMENT RODM IN<BE:> = @< —=Z» PBIB , £1).3/4 S6G .—-E-07
{1y --1/& — - ThE $204 UMIT VENT - VAF 500 CFM  100Z RECIRC AT CEILING COIL ES7 1-1/2 X 8 X' 3 LF (500L)
14 B50UTH LOBRY STAIRWAY IN<BR>» = 2<  =3> PSIG {1y 3/4 S5G -R~-07
(4 374 - - URIT VENT - 1172 ¥°8 X 3 LF 100% RECIRC. 500 CFM MODINE BY D-556. {50L)
17 CATWALE OVER M BYM INCEBE:> = e =32 PSIG (1) 374 86 -B~-0g
{1y —3/4 - - HORIZ UH - 24 X 24 MODINE HASSL B
18 CATWALE DVER M GYM INCBE> = gL =3% PBIG {1) 1/2 86 -R-05
() --1/2 -0 DRIF - 2" X 50 LF END OF LINE 10 UNIT HEATER E fo
19 BEAM OVER LOBBY CTWK IN<BK}» = < =Zr PBIG. e a1 A2 B8 —R-05
{1y —-1/2 -~ DRIP - 2° X 30 LF  FEED 7O ABOVE UNIT HEATER arp :
20 N OF LOBBY CATWALK INYEBK > = @< -3» FGIG . ..o L 41) . 3/74 56 —B-0B
{1} —314 - - HORIZ UK - 24 X 24 MDDINE SAYE
21 D-55& DANCE ROOM INCBE > = f< -3> PBIBG PR A1) 1/2 86 —R-08
{i} —1/2 - b CONVECTER - 4 XY 4 X 36 LF  (PRV) PR
22 p-556 INYRE> = < =3> PSIG (1) 3/4 86 ~R-08
(1) =304 - CONVECTOR - 4 X 4 X 34 LF  (PRV) g
=T TR T G- - EOTE (1) 1/2 86 —-R-no



ERNGINMNEERIMNG RESOURCES, IMNC. )
CHICABD, ILLINOIS - 11/30/8%

SURVEY / APPLICATIONS SCHEDULE
FPROFDSAL #10436
SALES ENGINEER ~ F. BARANSHI , REVISION LETTER *@&°
AFFLICATIONS ENBR — M. TROY : SHEET O3 OF SHEET 03

GCLENEBEROON RORTH HIGH SOCHOOL

24 COORDS OFFICE INCRE: = Q< ~3> FSIB (1} 1/2 86 —-R-0F

{1} --1/2 -- B DRIF - 1-1/2 X 50 LF BARE EST, ENO OF FEED FROM UPSTAIRS FAW RODN

25 BROYT'S PE INCBE > = 9< ~3> PSIG (1) 1/2 86 —R-0°S
{{y —-1/2 —~ b CONVECTOR - 4 Y & X 15 LF  MANUAL SHUT OFF

26 ASS5T. ATH DIR OFFICE IN<BKE> = < —3% PBIG - (1} 1/2 86 ~R—-0¢&
{1 —~1/2 -- 10 CONVECTOR - 4 X 4 X 1B LF  WANUAL SHUT OFF

27 GIRL'S SHELF INCBE > = 94 =3 FBIG (3 1/2 86 —R-M~
i -12 -1 CONVECTOR - &4 X 4 X 27 LF HIGH SEE TAG 8B-91, ADD (3) UNITS  (PRV)

<8 BOVY®S SHELF INSBE> = 9< —3> PSIE () 1/2 56 —R-0.
1) --1/2 — B CONVECTOR - & X 4 X 27 LF HIGH/WALL/WINODW SEE TAB BB-91  ADD {3) UNITS  (PRV)

29 SHELF STORE ROOMS INSBE R = < ~32 PSIG : H{2) 172 86 ~-R-05

{1} 172 -- D CONVECTOR - 4 X 4 X 10 LF  MANUAL VALVE (2} UNITS S

30 D-550 . INCBE> = < —~3» PBIG (1) 1/2 86 ~R-06&
-z - CONVECTOR - 4 X 4 X 20 LF FOR BDY'S BYMNASTIC OFFICE  (PRV)

31 D-550 INCRE > = 9< =3> PBIG . (1) 1/2 56 ~R—04&
iy -2 -1 CONVECTOR - 4 X 4 X 20 LF  {PRV! i

32 NORTH LAUNDRY DOOR INCBE > = < 3% PSIB (1) 3/4 8G —R-07
{1y —3/4 — D UNIT VENT - §-1/2 X 8 X 3 LF  100% RECIRC., 500 CF®  {50L)

33 OUTSIDE HALL DOOR SN IN<BE}» = < ~3» PSIG (1) 3/4 SG —R-08

{1} —3/4 - D UNIT VENT - 1-1/2 X 10 X & LF 100X RECIRC. 740 CFR  (50L)



ENGINEERING RESOURCES ., IMNC .

CHICAGD, TLLINOIS
SURVEY / APPLICATIONS SCHEDULE

e .. BARANSKI
CaTIoNSs ENGH — M, TROY

D m

SALES ENBINEER - R
FFLI r

GLENEROOE NORTH HIGH

>> AREA E -~ TUNNEL <<

:l(g 11/30/87

e

PROFDSAL #10437
REVISION LETTER "a&°
SHEET ©1 OF SHEET 0%

SCHOOL

i UNDER EOY®S LOCKER INCERE > = . 94 =35> (1) Zs4 86 —-B—07
(1} ==3/4 -- - Ths $197 DRIP - 4" X 60 LF + 3" X 80 LF

2 UNDER MUSIC INCBE:> = e< -3* PSIG (1) 1.0 86 -B-0¢
(3] I--=m =— - TAG $198 DRIP - 3" X 80 LF  END OF FEED

= MUSIC FEED INSRRE > = L -3 (1) 3/4 86 -B~0F
{1} —3/4 — ~ TAG 199 DRIP - 1-1/2 X 40 LF EST VERT, FEED AFTER S0L  (50L) '

4 END DF MUSIC HALL INJBE > = i ~3> FBIG (1) 3/4 86 ~-B-QF
{1y —3/4 - - TAE $200 DRIP - 1-{/4 X 20 LF BARE SEE BAD TRAP #6 AFTER SOL. KEAR CPA FAN RDDX  (50OL)



q’}
ENGIMNEERIMNG RESDuRcES,INC}f I
CHICAGD, ILLINOIS ,/f 11/30/82

SURVEY / APPLICATIONS SCHEDULE
FROFOSAL #104Z7

SALES ENGINEER - K. BARARNSEI REVISION LETTER *A°®
AFFLICATIONS EMNGR - M. TROY ' SHEET 02 OF SHEET 2
CLENMNEROOE NMORTH HIGH SOCHOOLL

>> AREA E <<

o MUSIC HALL INYBE > = < -3r PBIG (3) 1/2 86 -R-0O
{1 —-1/2 -1 CONVECTOR - § X % X 25 LF (5 UNITS)  (PRV)

& BOY"S ROOM INCRK Y = < =3> PBIS (1) 1/2 85 —-R-C
(1) --4/2 -1 CONVECTOR - 4 X § X 3 LF  (PRV)

7 E-406 INCBE: = g< =3 PBIG (NOT APFLICARLE)
{1y —i/2 -1 CONVECTOR - 4 X 4 X 21 LF  (PRV)

8 E-&08 INCERE > = < =3» PBIG (NOT APPLICABLE)
(1) --1/2 -~ 1 CONVECTOR - § X 4 X ZI LF  (PRV)

9 E-&18 INCBR: = < ~3> PBIG (1) 3/4 56 -B-
(1) --3/4 -- - TAE 8201 DRIP - 4* X 40 LF  FEED TO ROOM/HEX

10 FOR BU-8 INCBEY = @< ~3F PBIG (1) 1.0 8GL-B-2
( 1-1/2 - - TAG #202 HEX - 10"DIA X 91°LE {P-K) COILS AT MAX 150 F  AHU 13833 {FA R

11 BY STAIRS INCRE > = g4 =3:.F8IB6 (1} E/4 86 —B-0

(1) ==3/4.-- - Tht 3203 HORIZ UH - 12 X 12 H. NELSON 25012214



ENGINEERINMNG RESQOURCES, IMNMNC.

CHI

CABO, ILLINDOILIS

11/726/82

%

SURVEY / APPLICATIONS SCHEDULE

17

18

1%

20

FJ
[N
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SALES ENEINEEFR

AFFLICATIONS ENGR - M. TROY

- R.

PROFDSAL #10431
REVISION LETTER *A°
SHEET 02 OF SHEET

BEARANSH T

iz

SLENBROOR NORTH HIGH SCHOOL
ROOM F-712 IN{BE > = € -3> pSIG (1) 3/4 86 -R-0-
() =34 - D UNIT VEKT - FAN HN 730.CFN 1STEDR ~10F ADESEN 2 PST RATING START 35104 THESE (50L)
STORAGE F-708 INZBE> = 9<  ~3I> PSIG (1) 3/4 86 —R-0’
(1) ==3/4 -~ UNIT VENT - (FAN) 3310,A. 750 CFN EST. TOTAL HTG EDR 191 WN-RICE34ZI-3  (50L)
F-708 INCRE > = 9 -3> PSIG (2) 1/2 56 -R-0¢
(2) =172 -- D CONVECTDR - 4 X & X 6 LF (2) UNITS  (SOL)
F-708 INCBE > = ®< -3 PSIG (2) I/4 SB -R-07
(2) —-3/4 == D UNIT VENT ~ FAN HN 750 CFN 191 EDR ~1OF ADESEN 2 PSI RATING START 35108 THESE (SOL)
F-708 TYFING OFF INCEES = 9< -3 PSIB (1) 1/2 86 -R-0F
(1) =-1/2 -~ D CONVECTOR - 4 X 4 X 6 LF  (SOL)
F-708 TYFING OFF INZBK> = 9<  ~3» PSIG (1) I/4 S6 -R-07
{1 =374 -~ D UNIT VENT - FAN HN 750 CFN 191 EDR -10F ADESGN 2 PSI RATING START 35100 THESE (50L)
F-700 INCBE > = 9<  -3> PSIB (1) 1/2 §6 ~R-0F
(1) =1/2 = B CONVECTOR - 4 X & X 6 LF  (SO0?
F-700 INCEK> = g -3 PSIG (2) /4 56 ~R-07
(2) ~3/4 - B UNIT VENT - FAN HK 750 CFN 193 EDR -10F ADESEN 2 PSI RATING START 35208 THESE 4SOL)
F-704 INCEKY = Q¢ ~3» PSIG- (1) 1/2 86 ~R-0%
{1 =-1/2 - D CONVECTOR - 4 X 4 X 8 LF  (50U)
F-704 INCRES = 9<  -3> PSIG (1) 3/4 S6 ~R-07
(1) =374 == UNTT VENT - FAN KX 750 CFN 191 EIR -10F ADESEN 2 PSI RATING START 3520a THESE. (SOL)
F=704 INZBE> = 9< -3> PSIG (1) 1/2 86 -R~0%
(1) ==1/2 = CORVECTOR - 4 X # X 6 LF  (S00) -
F-704 IN<BE> = 95 -3> PSIB (1) 3/4 86 :—R-07

(1) —~3/4 -1

UNIT VENT - FAN HN 750 CFM 191 EDR -10F ADESEN -2 PSI RATING START' JSX0A THESE - (SOL)
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SALES ENGINEER
AFFLICATIONS ENGR -~ M, TROY

FROFOSAL #14431
REVISION LETTER *@&°
SHEET 01 0O0F SHEET o2

BARANSE T

GLENEROOK NORTH HIGH SCHOOL

AREA F <<

DOOR 152-GM

{1) ~-1/2 -~ 1

BOY" 8 WASHROOM

{1} —-1/2 - 8

ENTRANCE - 42%

(1) ~-3/4 - D

LADIES
{n —-1/2 -9

CFA ENTRANCE

(1} --3/4 -- D

ROOM F-722
{1 --1/2 == D

ROOM F-722
(1) =374 = D

ROGOM F-718
N --1/2--)

ROOM F-718
2) --3/4 -- ]

ROOM F-720
() —-1/2 —-

ROOM F-720
(2) ==3/4 - ]

ROOM F-716
(2) —1/2 - D

ROOM F-716
{1) —3/4 -3

ROOM F~714
{1} =-172 =D

RODOM F-714
(2) —-3/4 - D

ROOM F-712

(g =-407 i

IN<BE» = < -3 PBIG (1Y 1/2 86 —-R-Q7
UNIT VENT - (FAN} COIL 1-1/2 % B X 48 1500 CFM EST. FACE DIN 20 X 57. (800

INTEBK > = @< =32 PSIG (1) 1/2 56 —-R-0¢
UNIT VENT - (FAN) 1-1/2 X 8 36 TRAMNE FULL LDUVER COVER 28 Y 42,  (580)

INCRE DR = @< -3: PSIG . (1) 3/4 56 —-R-0f
UNIT VENT - (FAN) 2 X 10 X 48 WDZF-2431 452 EDR 13683 CFM W NELSON CASE &0X34 (50L)

INTEE: = @< -3> FBIG (1} 1/2 86 —-R-OF
CONVECTOR - 4 X 4 X f0 LF  (SOL)

INCBE > = g< -3> PSIG (1) 3/4 86 ~R-0F
UNIT VENT - (FAN) 1-1/2 X B X 5 LF HN ABOUT 450 EDR  FIRE ALARN 59,  (SOL)

INCREDZ = Q< -3 FEIG (1) 1/2 S6 ~R-0EF
CONVECTOR - 4 Y 4 X 86 LF  (S0L)

INCBE > = Q< -2>.P5IG (1) 3/4 G —R-0Q7
UNIT VENT - FAK HK 750 CFM 191 EDR -10F ADESGN 2 PSI RATING START 35104 THESE (S0L)

INCBE Y = < =3F PEIG {2} 1/2 86 —-R-0E
CORVECTOR - 4 XY 4 X & LF (2) UNITS  .(50L) C

INTRK:> = < -3» PBIG (2) 5/4 BG6 —-R-07
UNIT VEKT - FAN HN 750 CFM 191 EDR -10F ADESGN 2 PSI RATING START 35X0A THESE (SOL)

INCBE DY = < 3% PSIG {1) 1/2 86 —-R-0Z
CONVECTOR - 4 X 4 X & LF  (58L)

IN<BK:> = L -3> PEIG: (2} 374 &5 —R-07
UKIT VEKT - FAK HN 750 CFN 191 EDR -10F ADESGN 2 PSI RATING START 3J5DA THESE - {50L)

IN<REY = < =3> PBIG (2} 1/2 88 ~R-03
CONVECTOR - 4 X & X & LF (2} UMITS  (SEL) R
INCBE > = @< =3 PBIG v (1) 3/4 86 ~R-07
UNIT VENT - FAN HN 750 CFM 191 EDR -10F ADESBN 2 PSI RATINE START J3I0A THESE (S0L)

INGER > = 9L ~3» PHIG {11 1/2 856 —R-0%5
CORVETTOR - 4 X 4 X & LF  {500) e

INSRE> = @< =3> PEIG - (2) 3/4 56 —-R-07
UNIT VENT - FAN HN 750 CFM 191 EDR -30F ADESBN 2 PSI RATING START JSXOA THESE - (50U}

INCBE> = Qs —E FEIG

(1) 172 86 —R~-05
CGRUTTOR - 4 Y B X 6 UF (50L) o T



ENGIMNEERING RESOURCES, INOC..

CHICAGO, ILLINGIS
SURVEY / APPLICATIONS

SALES ENGINEER - R.
APPLICATIONS ENGR -~ M.

SLENEBEROORE MNMORTH

>> AREA B <<

1 STUDENT ALCT OFFICE

{1} —1/2 K D
2 HALL RY 6-18
(1) -=3/4 BH D
3 GUIDANCE QFFICES
(4 —1/2 -~ D
4 H-ARES TUNNEL
{1} —3/4 BR D 2-4  TAB 1125
5 GUIDANCE OFFICE
{1} —-3/4 - - TAG 170
& GUIDANCE G-2
{1 —1/2 - D
7 NURSES
)y —-1/2-- b
8 MURSES EBED-S
(1) —-4/2 -- D
% NURSES BED-N
-2 -8
10 HALL/HEALTH OFFICE
) —3/4 —- b
11 AROVE CARFPEN SHOP
iy —-1/2 - D TAG B171
17 UNDER ST ACT STRWY

{1y --3/4 8 D

11/7306/82

SCHEDULE ///ﬂ
PROFOSAL #10432

BARANSE I REVISION LETTER *&°
TROY SHEET 01 OF SHEET 02

HIGH SCHOOL
INCBK Y = 9<¢ -3 FSIG (1) 1/2 SB -R-G=
CONVECTOR - 4* X.4* ¥ 60°LG FINS  (S0L)
INCBEY = 9 -3 PSIG (1) 3/4 S6 ~R—-07
UNIT VENT - (FAW) 3 X B X 22 1000 CFN EST.  (SO0L)
INCRES = 9 —3> PSIG (4) 1/2 86 -R-0=
CONVECTOR - FIN 4 X & X 72° BY GINDOW  (4) UNITS  (50L)
INCES = 9< -3> FSIB (NOT AFPLICABLE)

CONVECTOR - 4 ¥ 4 X 20 LF  SEE PROPOSAL #10204  (SBL)

INZEBE> = ¢ -3» FSIG (1) 3/4 S6 —~B-OC
AHU - COIL 12" ¥ 42° ¥ 2°N 10010.A. AHU-C IN CETLING SPECS REGUIRED  (PRV)
INSBE: = 9¢ ~3» PSIG (1) 1/2 56 —~R-0%
CONVECTOR - 4° X 4* X 12 iF (500

INCRKy = 9 -3» PSIBG (1) 1/2 86 —-R—0F
CONVECTOR - 4 X # X 12 LF (SO0

INCRE: = Qs =I» PSIG:. . . (1) 1/2 S6 —R-0F
CONVECTOR - 4 X & X IS5 LF (S0} o
INCRES = 9¢  ~3» PSIG (1) 1/2 S6 —R-0°F
CONVECTOR - 4 X 4 X 5 LF (SO}

INCBE Y = §< -3> PSIG (1) %/4 56 —-R-07
UNIT VENT - (FAN) 2 X B X 30 1000 CFN EST.  BY FIRE ALARM #29  (SOL)

INCBEY> = 9L =3> PEIG ¢ o (1) 1/2 56 —R-0f

CONVECTOR - 4 X 4 X 30 LF E5T.  UNDER SEAT II<H§LL (S0

IN<BE: = Q¢ =3>» PSIG - .° (NOT APPLILCABLE)
A - COIL 12" ¥ 3 LF  100I RECIRC. WD REQUIRED - TD BE SHUT OFF. (MR 500



EMNGINEERIMNG
CHICAED, ILLINOIS

SURVEY / APPLICATIONS

SALES ENGINEER -

s
AFPLICATIONS ENBR - M.

GL ENEBEROO)

SCHEDULE

BARANSHI
TROY

>> AREA 6 — FIRST FLOOR <<

13 HEWITT OFFICE
{1} —1/2 - B

HEWITT DOFFICE
() ~1/2 = D

14

FUBLIC ADDRESS

{1 —1i2--1

COMPUTER OFFICE
{n --12--10

14

17 MAIL ROCM

{) -1z -1

M.0O. SBWITCHEOARD
{1y —-1/72 -1

18
SECURiTY OFFICE
ty —1/2 -- 1

ASH0C. PRINCIFAL
{ --142 - 1

3
[

ASS50C. PRINCIFAL
y =34 - 1

PRINCIPAL
{1} —-1/2 - -

CONFERENCE RUN
(1) ~-34 — D

24 CONFERENCE
(1) ~=3/4 ~ )

IN<EEY = 9
CONVECTOR - & X 4 X B LF

IN<CRE > P
CONVECTOR - 4 X 8 X 12 LF

INJBH > = R
CONVECTOR - 4 Y 4 X S LF

IN<RBE EAS
CONVECTOR - 4 X 4 X § LF

INTBRE > P
CONVECTOR - 4 Y A X & LF

INCBRE <
CONVECTOR - 4 X 4 X B LF

IN<RE A
CONVECTOR -4 X 4 X f1 LF

IN<BE > A
CONVECTOR - 4 X 4 X 10 IF

IN<BK > 9<

RESOURCES, IO .

=3> PSIG
{50L}

-3» PSIG
{s0t)

-3» PSIG
{500}

~Z>» PSIG
{50L)

~Z» FBIG
{50L)

-3 PSIG

£58L)

-3 PBIG
$500)

-3> FBIG
{s0L}

-3> P8IG

UNIT VENT - (FEN) 1000 CFN 1007 0.4,

INCBE > <
CONVECTOR - 4 2 4 Y B LF

INSBE > <
COMVECTOR - 4 X4 X {BLF

IN<BEZX 9<

-3> FEIG
{50L)

=35> PBIG .. 1

{501}

-3> PSIG .
UNIT VEMT - TRAME 75 COIL 3 X 10§ 3i%:

.z// 11/730/82.
FROFDSAL #10432

REVIEBION LETTER "&7.
SHEET (@2 0OF SHEET o2

MNORTH HIGH SO0

(1) 1/2 86 -R-0Qf
(1) 1/2 86 ~R-0f
(1) 1/2 86 —-R~0OF
(1) 1/2 86 -R=-0F
(1) 1/2 BG ~R=-0F
(1) 1/2 56 —R-0F
(1) 1/2 86 ~R-0¢
o (1) 1/2 86 -R-0t
(1) 3/4 856 -R-0OF
3* X 10" 1 31*  TRANE 475 -(SOL)
(1) 1/2 86 -R-0=
(1) 3/4 86 -R-0¢
e (1) /4 86 —-R-08
1000 CFW 100X 0.A, 2 RO¥  (SOL)



 ENGINEERING RESOURCES, INC. A7) |
T CHICABO, ILLINOIS - //// 11/70/82
7" BURVEY / APPLICATIONS SCHEDULE : |
] FROFOSAL #1043%
SALES ENGINEER  ~ R. BARANSKI R CREVISION LETTER *A°
AFFLICATIONS ENGR ~ M. TROY SHEET 01 OF SHEET 0i

GLENEROOK RNORTH HIGH SCHOOL
>> AREA H BENERAL ~ BASEMENT <<

1 ELEC MAINT SHOF INCBE> = , 9< -3 PSIB | €1) 3/4 S6 -B-0S5

(1) ~3/4 == - TAG #160  DRIP - 3* X 40 LF  FEED TO TUNNEL
2 BENEATH OVERHEAD DR IN<BK> =  9< -3> PSIG - (1) 374 SB ~B-05
(1) =374 -- - TAE #161  DRIP - 2-1/2 X 150 LF  ENG OF LINE  BY VALVE §10
3 TUNNEL CORNER INGBK> =  9¢< -3> PSIG (1) 3/8 S6 -B-0%
(1) =34 =~ TAS#162  DRIP - 2-1/2 X 150 LF  END OF LINE FRON CARP. SHOP
4 TD AREA G INCBE> = 9¢ -3> PSIG (1) 3/4 S6 -B-00
(1 --3/4 - - TAG #163  AHU - SEE G AREA BUIDANCE TAG #125  MEAR VALVES #11/12  (PRV)
S CARFENTER SHOF INCBK> =  9< -3» PSIG (1) 3/4 86 ~B-05
1y =304 - - TAG $164  DRIP - 3* X 100 LF EST.  FEED TO TG #160/ARER H
. 6 CARPENTER SHOP INGBK> =  9¢ -3> PSIG - (1) 3/4 86 -B-05
g () -~3/4 = - TAG #165  DRIP - 3 X 30 LF + 2° X 410 LF } -
7 CARPENTER SHOP INGBE> = 9< -3 PSIG = (NGT: APPLICABLE)
(1) —172'= - CONVECTOR - FINS 6* X 6° X § LF T BE REAOVED  WOT REQUIAED )
8 ELECTRIC SHOF INCBEY = 94 =3> PSIG . .. © 1y 3/4 8B ~B-05
() =374 - - TAE §166  DRIP - 2-1/2 X 40 LF  FEED TO AHU S
9 EQUIFMENT 136 INSEK > = ¢ -3> PSIG - . (1) 3/4 SG ~B-00
(11 =3/ - - TG $167 AW - PRENEAT DUCT 24 X 42  ASSUME 502 0.A.  FEEDS H AREA/OLD GUIDANCE  (PRV)
10 EQUIPMENT 136 INCBK> = 94  —3> PSIG (1) 3/4 86 ~B-00

{1} ==3/4 -- - TAE #1468 AHU - REHEAT CDIL EST AS DUCT SIZE ALSD  (PRWI













ORIGINAL SYSTEMS

June 1h, 1982

CONDFNSATE LOAD CALCULATIONS (GENERAL):

Inergy reguirements follow the basic thermodynamic lawe

3 = m cp ot
BTU = 1b BTU _ op
e r X TpoorF X

Condensate forming within the equiyment must equal the total
heat output of the equipment (work plus losses. We will not
consider losses until they exceed 10% of the operating load.

Disregarding losses, the energy -or, heat- input should equal
the equipments heat output. The result of this heat transfer
is the measureable quantity for which a steam trap is to be
sized-

W =

SO

Condensate Load = Heat Output
Enthalpy Change

1b = BTU/hr

hy - BTU/1b
Intuitively we have assumed steady state conditions. Final
steam trap selection should be based on maximum operating
conditions. When applying a STEAMCARDYM condensate removal
device, we should be contacted for any application not having

a input steam control valve and having a varying load that can
decrease to less than 259 of the maximum condition.

with a superheat steam system, the additional BTU/1b available
at the operating pressure of the equipment will result in
fewer 1b/hr of required steam input. Calculations to determine
the percentage of TFlash Steam do not change with superheat
because this is a function of differential operating pressures,

Yhen it is necessary to derive the load capacity for particular
equipment, the applied thermodynamic law is—

Q

BYU = BTU 2
hr~ hrefgeosy X £t x °F

U AAti

Most important are the necessary assumptions for the Overall
Heat Transfer Coefficient. Temperature changes during the cycle
greatly affect this equation. Steam trap sizing must consider
the maximum load condition which is normally at the start of

a cycle.



1 ORIGINAL SYSTEMS

June 16, 1982

AIR HANDLER UNITS:

It is important to note the actual coil configuration of the
installation so that condensate load calculations represent
the operating system. The air flow pattern that normally is
present may be represented asw S

s B X
ATR { or, o or, £§j

In the second representation above, the first coil could provide
50% more heat load then the second coil. Normally, a 50°F
temperature differential per coil is assumed for building
ventilation. Unit heaters may easily have a &0°F differential.
vhenever possible, the original Equipment Schedule should be

referred to so as to accurately determine loads.

g
[El

lMost common are Return Room Air calculations and based one

G = n cy P/ (per Coill!l)
BTU = { 1 ££3 . 60 min . 075 1b CFM (.24 BTU ){at)
hr min he 3 1b=0F

Q@ = 1.08 (cFM){at) for 70°F return air

As air ccnditions change, the "cook book" formula should be
altered. As refergnce, air at O°F weighs .086 1b/ft3: at
150°F, 065 1b/ft’, This is a variance of +/~13% from the formula,

At times, very little information is available coneerning the
coll capacity. Because of duct sizing and sound considerations,
room ventilation units may have a velocity between 500 and
1000 ft/min. Actual measurement of the coil will result in an
approximate air flow for an average 750 ft/min of=

CFM = (750 fy_ }(Area,ft?)
min

It is noted that in low pressure {5 psi) steam systems the

Equivalent Direct Radiation (EDR) rating may have been given.
Although this rating should be corrected for air temperature
conditions, steam temperature other than 215°F and altitude,

-

& good low pressure condensate load caleculation ige

¥ o= Q = EDR,ft2 x 2%9 BTU/hr=t2EDR
h 5A0 BTU/Ib

W = EDR , lb
L hr



) oriGINAL sysTEMS
June 16, 19#2

HEAT EYCHANGERS:

The applicable thermodynamic law is-
Q"'—"ﬁcpat
in most applications the heated medium is water with known

standard properties. 'hen allowing for conversion of units
and the normally estimated ar, given, water pumping rate-

Q

]

min ga hr LD
Q

&

(500) (GPM}(st) , BTU (Averagef!!)

by

hr

As stated elsewhere, this is an average load condition, If
the unit is used for a bateh Operation or, if only a short
period of time is available to c¢lear all condensate from the
heat exchanger, the start-~up maximum load condition must be

reviewed. Condensate removal should be based on peak load
conditions.

Q =0 2Q g
avail  peak avail avg
max mean

Assuming that a linear relationship exists between the first
calculated () average~

Q = @ ( tysteam =~ t,in )
peak avg tysteam - t,out

The connected equipment must be able to satisfy the peak
load demand-

Q = U A (t,steam = t,in)
avail
max

Classically, heat transfer area selection might only ctompare

the average load requirement to the approximate mean average
equipment capacity-

( Z gal . 8.33 _1_11I . 60 min}(1 BTH Jat)

&) = U 4 i {t.steam - ¢,in) + (t,steam - t,out } 3
2

avail
mearn

It is the Batch Process that must be accurately analized.



| ORIGINAL sysTEMS

June 16, 1982

Process Vessels:

A process vessel is basically a Heat Lxchanger having a tank
type conflguration. The formulas applied to the basic heat
exchanger will be applied here as well.

Possibly the greatest difference that exists between a heat
exchanger and a jacketed tank or, kettle is the Overall Leat
Transfer Coefficient. A heat exchanger normally c¢an exhibit
higher steam velocities within a thinner wall shell, The net
effect is that a lower heat transfer rate for a given surface
area is obtained in the process vessel. Large volumes of

the product to be heated must be brought to the heat transfer
surface.

Sclection of the condensate removal device will be based on
the average load when the process is continuous and start-up
conditions are no problem, For normally encountered Batch
processing, sizing will be based on the peak load,

Q 2 Q > Q >q
avail peak avail average
nax mean
& =1 ¢ At
avg P
Q = i tisteam - t.in J
peak avg tysteam - t,out
Q =U A (t,steam ~ t,in) wused as a check
avail
ax
o] =

avail
ieari

UA Yt (tistean = t,3n) + (v steam - t,out) ) area ref,
2



| ORIGINAL sYSTEMS

August 2, 1982

BATCH PROCESSING:

Unlike standard methods used by other trap manufacturers to
base condensate loads on average values and rely on inherent

Safety Factors during trap selection, the STEAMGARDtM system
attempts to both-

&. Continuously remove condensate as it is formed
thereby providing maximum Heat Transfer Area
to the product.

b. Efficiently reducing live steam loss thruout
the process cycle.

Applicable thermodynamic laws are applied with close attention
to the peak load near the start of the cycle. STEAMGARDL®
selection does require review of condensate loads during the
process cycle. A 25% reduction in condensate load as the process
continues from start to finish could result in a STEAMGARDUM
trap selection that provides for a 99%™* energy efficient system.

Q = Q 2 Q = Q

avail peak avail avg

max mean

Q =U A (t,steam - t,in of product)
avail

max

As reported in the May, 1973 issue of Chemical Engineering:

Q =< U A {(t,steam - t,in)
peak (UAS~ / mcp) where & = .0083 hour,
€ or, 30 seconds from start.
Q =U A ([tys = t,in)~(t,s = t,out))
avail
mean Ln t,8 ~ tsin

t,s - t,out

Q =M cp (t,out ~ t,in)
avg )

o

Relative to condensate piping, it is always RECOMMENDED to install
individual STEAMGARDS'™@ for each heating Zone available. This
method greatly decreases the likelyhood of excessive back-pressure
from a zone not having a condensate load to prevent another Zone
having a condensate load and attempting to discharge thru a
common manifold arrangement.



) ORIGINAL SYSTEMS

June 16, 1942

STEAMCARDY™ OPERATING PERFORMANCE CHECK:

The concept of continuous flow thru a long nozzle, fixed orifice
provides a relatively easy maintenance (or, de-~bug) check as
to the operating efficiency of the installed device.

“hen opening the blow-down valve on the Y-strainer, normally

only a small amount of condensate should be present, After this
small amount of condensate is discharged, live steam at the

trap input pressure will begin to be discharged so CAUTION is
advised during this inspection. When excessive condensate back-up
is found, the operating pressure differential should be noted.
Possibly the input line is not functioning or another steam trap
on the condensatc side has failed opena.

Inspection for oversizing will study the condensate return system.,
If possible, shut-off the Steamgardim discharge to the return
system and allow the unit to discharge to atmosphere. Flash

steam may be present but excecssive live stean should not be
discharged. If the Steamgard®™ unit appears to be operating
correctly, install a pressure/vacuum gauge on the operating
condensate return line to determine how closely this line pressure
approximates the steam supply pressure of the system. Further
conversion of conventional steam traps feeding this condensate
return .ine is in order.

Vhenever inspection of the Steamgard®™ system is required because
of connected equipment problems, it should be remembered that the
device was once de~bugged under masimum operating conditions and
it has no moving parts to fail. Is the strainer clean?

Actual collection of condensate and any live steam lost thru
the Steamgard®™™ unit would provide an energy comparison for

a known (calculated) equipment output. Without collecting
condensate, input steam line orifice plates connected to a
recording steam meter or turbine shunt meter may give desired
accuracy results.



STEAM TRAPS VS. SECOND GENERATION FIXED ORIFICES

By: Constantine N. Stavropoulos
ENGINEERING RESOURCES, INC.
Chicago, lllinois

Steam conservation is synonymous with energyv conservation. Recent dis-
covery of the inefficiency and waste created by steam traps has led to the
evaluation and development of other forms of condensate removal

devices.

The fixed orifice, although far from being new, can be applied in most
applications currently using steam traps. Field results have shown large
savings in energy (steam loss), substantial reduction of maintenance and
improvements in system efficiency.

March 7, 1979
Chicago, Illinois
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1. INTRODUCTION
The idea of using an orifice as a condensate removal device was probably the first method ever

used for that purpose. However, the disadvantage soon became more burdensome than the
simplicity and other ideas were deveioped and pursued.

In order to understand the discontinuation of the use of orifices as the primary means of con-
densate removal, it is important to examine the development of the steam systems in which they
were used and subsequently discarded. Actually it is not surprising when you examine the history of
steam generation and use, starting in the mid-nineteenth century. It is easy to understand, or
imagine, that the availability of material and the technology to work, form and join them was very
limited. As a result, steam generating equipment was crude, dangerous, and operated in such a way
as to produce poor quality steam, in both Physical and Thermodynamic senses. As conditions
improved and the ability to generate higher pressures and temperatures was achieved, the materials
which were quite capable of serving as pressure boundaries for the steam systems, proved to be
inadequate for resisting the erosion caused by small, high velocity fluids passing through orifices
formed in them. Also, the higher generation rates of the equipment introduced new problems in
the form of impurities in the feed water, and side effects of the chemicals used to combat these
impurities. The end result was that the two major problems of orifices used to drain condensate
were developed. First the erosion of the orifices caused them to be short-life devices which would
present maintenance problems, and the second problem was the level of impurities in the system
would cause the unprotected orifices to clog and stop working. There were other problems with
these steam systems which seemed to make the orifice more unusable. For instance, frequent prob-
lems caused a number of shut downs and start ups, and the condensate formed in the piping varied
greatly from hour to hour. Also earlier forms of instrumentation were not capable of maintaining
uniform pressures at the boiler, causing other maladies like boiler carry over. In fact, it was the
recognition of these problems which made the operators of these systems realize the need for
devices which would open to large or varying amounts of condensate and close when little or no
condensate had to be removed. From that time forth, the steam trap and its many varieties of
design and operating characteristics has dominated the condensate removal field.

Now, of course, steam generating equipment is far from crude, materials and the ability to
work them are available in all forms. But, we have been living with the steam trap as a condensate
removal device for so long, that we have not bothered to explore other approaches to the problem.
Of course, what was the problem? Was getting the water out ¢f steam systems the only function of
a steam trap? Well, untill recently, not much eise was required. However, our energy problems
have led us to examine all phases of our steam systems and we’ve discovered to our extreme
surprise, that those ““old, reliable’ steam traps, which are often very cumbersome to maintain, are
wasting so much energy that something has to be done. Now, you may be saying to yourself, “You
mean that traps which are not in proper repair are wasting a lot of energy.” **Right?’’ Well, that’s
not what I mean to say at all. There is no steam trap manufactured today, that will not waste energy
from its first day in service, and increase its energy ioss throughout the time it operates, until it
fails. Further, the fact that it will fail is a virtual certainty. This means that, when it fails, and until it
is replaced or repaired, it will lose large amounts of steam (hundreds of pounds per hour in most
cases.) Surveys in several major plants show an average of ten (10) percent of ail traps failed in the

open position.

This is not to say that improvements have not been made within the steain trap industry. In
fact, there are some excellent steam traps available for services in which it is necessary to use a
steam trap. What is important is the apparent lack of understanding of steam traps among the peo-
ple who use them and the weak response by the industry, as a whole, to provide the necessary
education and understanding, along with factual, reliable data concerning performance.

II. STEAM TRAPS
Steam traps are ‘‘thermo-mechanical’> devices which are designed to open for the purpose of

removing condensate from a system and close to prevent excessive loss of live steam. There are
three major categories of steam traps: mechanical, thermostatic and thermodynamic. Each of the
types or designs of steam traps represents creative and ingenious forethought in design and
development. However, the common fallacy of all steam traps-lies within the nature of their opera-
tion. That is, the requirement of opening and closing in each cycle of operation, produces wear,
fatigue and misalignment of internal parts. All of these lead to eventual failure of the trap and con-

I



tribute significantly to inefficient operation, prior to failure. The result, of course, is costly mainte-
nance, wasted fuel and expensive parts replacement.

A. MECHANICAL TYPE:

1. Float — The float type of trap is simple in its design and purpose. The operation is controlled
by the position of a float within a chamber in the trap. As condensate accumulates in the chamber,
the float begins to rise and opens the valve to which it is connected by levers and pins. Once open,
the pressure within the trap forces all of the water out, the float falls and recloses the valve. The
procedure is repeated accurately, until the mechanical parts begin to wear and fatigue, causing
misalignment and leakage. The initially small leakage increases as the valve seat begins to erode and
eventually large amounts of steam can be lost through the faulty trap.

2. Inverted Bucket — The inverted bucket type of steam trap, like the float trap, takes its
name from its mechanical configuration. The working mechanism is an “inverted’” or upside down,
bucket or cup. The principle of operation resembles the effect of trying to submerge an empty glass,
open end first, into a sink full of water. As the steam and condensate enter the bottom of the trap
and are exposed to the open end of the inverted bucket, the water forms a seal around the edges of
the bucket, and steam fills the bucket, causing it to float. Attached to the top or closed end of the
bucket is a valve mechanism which closes the trap as long as the bucket floats. As more water enters
the trap, and the steam in the bucket begins to condense, the bucket sinks and opens the trap. Like
the float trap, the valve area is subject to wear and misalignment, causing erosion and leakage. Also
the trap operation causes a small amount of condensation of live steam and therefore, ‘‘consumes”
a small amount of steam in its operation. The effect of this is increased in colder weather.

B. THERMOSTATIC TYPE:

1. Bellows — The bellows type of trap is also relatively common and operates on the ther-
mostatic, or temperature change principle. The bellows is an expandable, corrugated cylinder which
is filled with a liquid having a boiling point different from the water in the system in which it oper-
ates. When the outside of the bellows is exposed only to steam, the high temperature causes the
liquid inside the bellows to become a gas. The change of volume of the internal substance and the
increase in pressure inside the bellows caused by that change of volume, makes the bellows expand,
a valve mechanism attached to the end of the bellows closes the trap. As condensate enters the trap
and cools the bellows, the fluid on the inside starts to condense. This condensation allows the
bellows to contract and opens the trap.

2. Bimetallic ~ The bimetallic type of trap is also thermostatic in its operation. Two pieces of
dissimilar metal are bonded together to form a single strip. The change in temperature caused by
the alternate presence of steam and condensate causes the metals to expand and contract. Being dis-
similar in nature, the amount of expansion and contration differs, causing a movement in the single
strip. This movement is used to open and close the valve. :

Both types of thermostatic traps have similar drawbacks. Their nature of operation causes
them to react slowly and therefore, they are wasteful of energy. The installation requirements are
such that they make these traps extremely vulnerable to freezing.

C. THERMODYNAMIC TYPE:

1. Dise — The disc type of thermodynamic trap is the most common trap of any kind in use.
They are often referred to as *““TD”’ traps. They consist of a heavy, flat disc enclosed in a trap body,
constructed so that the weight of the disc causes it to lay flat and act as the valve seat. When the
space above the disc is filled with steam, the weight of the disc and the steam pressure acting over
its area, forces the trap to remain closed. As the steam loses heat through the trap body, it con-
denses and allows the system pressure to force the disc off its seat and the trap opens. You will
notice that this cycle occurs without the influence of the presence or absence of condensate.
Therefore, the trap operates purely on a time cycle which is governed by the rate of heat loss
through the trap body. For this reason, and because this trap is prone to rapid failure, it has become
the most offénsive energy waster of any of the steam traps available. The popularity of this trap was
established when it was manufactured in a form which allowed the internal working parts to be re-
placed without removing the trap body from the piping system, thereby saving maintenance time

and money.



. These brief descriptions are, in no way, intended to be comprehensive or complete, however,
they should provide some insight into the various problems associated with the different types of

traps.

II1. FIXED ORIFICES
A. Operation

The operation of a fixed orifice as a condensate removal device is relatively simple and straight
forward. In a given pressure system, (i.e., known inlet pressure and known outlet pressure), an
orifice of a given diameter will be able to discharge a known amount of saturated water {conden-
sate) saturated or superheated vapor {steam) or a mixture of saturated water and saturated vapor.
The most outstanding benefits of this type of system include the following:

1. Continuous discharge of condensate, resulting in maximum efficiency of the connected equip-
ment;

2. Absence of moving parts, which makes them virtually maintenance free; and

3. Inability of the orifice to ‘‘fail open,” wasting large amounts of steam, as traps do.

The key characteristic of fixed orifices with regard to ‘‘energy efficiency,” is the difference in
the discharge capacities of a given orifice, with reference to the flow rate of liquid compared to the
flow rate of vapor, through the orifice.

B. Performance under Varying Leads:
For example, with a 100 psig inlet and a 0 psig outlet, an orifice with a diameter of 0.020" has a

capacity of 33 3/hr. of saturated water. In the same pressure conditions, the same orifice has a
capacity of only 1.86 3 /hr. of live steam. With this large difference in mass flow rates and with the
principles of two-phase flow (the condition whereby both vapor and liquid pass through the orifice
as a mixture) through an orifice, which state that while the liquid and vapor pass through the
orifice, each occupies its own volume within the orifice; it can be seen that small orifices can be pro-
vided to discharge condensate loads which can vary greatly and still pass only small amounts of live
steam with them. This characteristic is applied by calculating the condensate load requirement for a
given condition and then increasing it by a multiple ranging from 1.0 to 2.0 depending upon the type
of application. This allows the orifice to operate efficiently through load changes which can be as
great as 100%, without being too small to pass the required load and without passing an amount of
live steam which would be as large as or larger than the amount lost by a #ew trap in the same
application. For example, consider the conditions given previously for a 0.020" orifice having an
inlet.pressure of 100 psig and an outlet pressure of 0 psig. If that orifice were instalied to remove the
condensate in a drip leg of a 6", insulated steam line, draining 100 feet of the header, the require-
ments would meet the flow rates of the orifice. That is, the predicted condensate would be approx-
imately 22 #/hr., this would be increased by a factor of 1.5, so that the orifice would be sized to
pass 33 3 /hr. of condensate. This oversizing provides a safety factor of 50% and leaves roughly 1/3
of the orifice area available 1o pass live steam. Using standard calculations for this two-phase flow
condition, the amount of steam loss through the ““available’’ 1/3 of the orifice’s area can be found
as a percentage of the total steam capacity of the orifice, if no condensate were present. In this case
the percentage is 13, in other words, 13% of 1.86 or 0.24 lbs./hr. 2 of steam would be lost, during
the normal condition, when the orifice was removing 22 #/hr. of condensate. With different condi-
tions and applications, these numbers will vary, however, in every case where the orifice is the proper
condensate removal device, the amounr of live steam loss will be less than the amount lost by a new trap in

the same application.

3 See appendix for formulas used in example.

C. Application Examples:
Perhaps the most basic use of condensate removal devices is to remove the condensate from

headers which distribute the steam from the boiler to various parts of the plant. Two cases generally
exist, saturated steam or superheated steam is being transported through the header. These two
conditions are entirely different and shall be discussed separately.

1. Saturated Steam Systems — In the case of saturated steam, condensate is produced within
the line, due to the radiant and convection type heat losses to the ambient. The amount of heat loss
will vary with the average ambient and with the amount of insulation used to reduce the heat loss,
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but, with these normal conditions accounted for, the fluctuation or change in the amount of heat
loss will change only with the ambient changes, such as the change of seasons, etc. There are two
very important characteristics which make this application ideal for the orifice. First, the condensate
is produced by a continuous heat loss, and second, the amount of condensate being produced is
small (i.e., in systems from 2 to 450 psig, the loads will vary from 5 to 60 #/hr.) Finally, the change
in load is relatively small and is very predictable, giving more support to the idea of a condensate
removal device which will perform efficiently without maintenance and without the capability of
failing open and losing hundreds of pounds of steam per hour, until it can be detected and repaired.

2. Superheated Steam Systems — In the case of superheated steam line drains the perfor-
mance difference is even more dramatic. Current design trends for new installations are leaning
toward the elimination of as many drain points on superheated lines, as possible. The reason, of
course, is that there is no requirement for condensate removal, once the line is up to temperature,
and in service. Existing installations, for the most part, are fitted with drain points in the same man-
ner as their saturated counterparts. Therefore, some type of condensate removal device must be
installed to prevent the accumulation of condensate in these drip legs. There is no steam trap on the
market that can perform this job efficiently or consistently. The reasons are fairly simple. Since there is
no condensate being formed, a closed steam trap creates a ‘‘dead end line,”’ which causes the steam
to cool and fall into the saturated zone. At this point, condensate begins to form and the trap will
open. This process is actually a type of “‘steam consumption” by the trap. This cycle will be repeated
until, depending upon the type of trap, severe erosion prevents closing of the trap, or in the case of
the inverted bucket trap, the water seal is lost. In any case, trap life in this application is normally
very short. The orifice is an excellent solution to the many mechanical problems suffered by the
traps because it has no wearable parts, requires no water seal, and has no fail open mode. The
orifice will definitely lose steam in this application because, essentially, that’s all that will be present
at its inlet. However, as stated before, this loss will always be less than the amount lost by a trap in
this application.

L}

3. Steam Trace Heating — Another application which is very well suited for the orifice is
steam trace heating. Here again, the type of load and the method in which it is created have a great
bearing on the proper manner of removing the condensate from the system. In steam tracing, iron
pipe, copper tubing or stainless steel tubing, are placed spirally around or parallel to the outside of a
product or water pipe for the purpose of maintaining a temperature for the material in the pipe, or
to prevent freezing. Usually, insulation is placed around the tubing and piping to reduce the heat
loss from the system. Again, the physical parameters of this system are such that a uniform heat
loss rate is established over each foot of length of the tracer. It is essential that this continuously
produced condensate be removed continuously. Since the cyclic operation of a trap will change the
heat transfer of the system and allow the possibility of condensate being backed up in the tracer, the
temperature maintenance capability will be reduced and there will be the possibility of freezing,
which is supposed to be one of the things that the system prevents. The most common trap in use
on tracing systems is the thermodynamic disc trap. Tests have shown a consistent savings of more
than 20 #/hr. of live steam in tracing systems comparing these disc traps to orifices.

4.”Dry Can’’ Heaters — An application which is of particular interest to the textile industry is
the condensate removal from “‘dry cans,” the rotating cylinders which are heated by steam in order
to dry various types of fabrics which are passed over them. The critical feature of this system is the
ability to maintain a uniform and constant temperature in each of the several cans in each group or
*‘rack.”’ The more uniform the drying process, the more uniform the quality of the product and the
faster the units can be operated. Current practice is to use inverted bucket traps on each individual
dry can, with the traps exhausting into a common return system. Again, taking into account the cyc-
lic operation of these traps, it can be seen that a uniform temperature is unlikely over the surface of
each individual roll, let along the uniformity of the collective rolis. Further, as the traps fail open
the temperature of the rolls will drop, each independent from the other, causing production speed
and quality problems. Further, the overpressurization of the common exhaust system, changes the
operation of the other traps. A major textile plant in the U.S.A., with an energy cost of $6.00/ 1,000
3 /hr. for steam, has tested orifices in this application and obtained the following results. The
energy consumed per roll was reduced by 45%, the speed of the rolis was increased, and the back
pressure which used to vary from 40 to 50 psig, was reduced to 10 psig.



D. Fixed Orifice Performance Under Steam Pressure Variations:

This section describes a characteristic of steam distribution system that is said, by the critics of
the orifice, to have an adverse affect on the performance of the orifice. That condition being the
variation of pressure throughout the system due to load changes and piping heat losses.

1. Inlet Steam Pressure Variations — For example, it is conceivable that a 400 psig system
providing steam to a number of plant locations could, through these various losses, be providing
pressures as low as 325 psig in the plant extremities. The effects of these pressure changes are
governed by the same principles that govern the operation of the orifice, these principles being the
basic laws of thermodynamics. With the drop in pressure, in saturated conditions, comes a number
of property changes, including temperature and specific volume. Since temperature has a direct in-
fluence on heat loss from the steam line, and since pressure and specific volume are important fac-
tors in the determination of orifice capacity, the end result is a compensation by the orifice, with
regard to the changes in conditions. For example, an 8" header with a 400 psig pressure and a given
ambient condition, will produce a predictable amount of condensate per foot of its length. If all con-
ditions remain the same, except pressure, the reduction of pressure to 200 psig (50% of its original
value) will reduce the condensate production in the header by approximately 31%. An orifice sized
to handle the conditions at 400 psig will have its capacity reduced, when the pressure drops to 200
psig, by some 27%. Thus, the load decreases more than the capacity of the orifice decreases, and the
orifice will have no problem performing just as efficiently at the reduced pressure. Not all condition
changes are proportional to this example; however, these changes must a/ways be considered in the
selection of sizes for a given application so that they will not affect the proper operation of the

orifice.

2. Back Pressure Variation — With respect to back pressure or exhaust pressure changes, it
must be recognized that only a few major factors influence large fluctuations in back pressure. First,
a basic design error, which provides a system too small to handle its requirements. Second, the
addition of equipment which causes an overload of an existing system, and last, but by no means
least, is our friend, STEAM TRAP FAILURE. Since either of the first two alternatives are usually
detected and corrected within a reasonable amount of time after the units are in service, it is
obvious that the day-to-day “‘ups and downs” of the back pressure system are caused by the
excessive discharge of failing steam traps. Further, this begins a ‘‘chain reaction’’ which leads to the
loss of efficiency of other steam traps discharging into the same system as the failed steam trap, and
their eventual, sometimes premature, failure. These fluctuations are also devastating influences on
system operating efficiencies and can cause slowed production rates. The orifice is again an obvious
solution and improvement, as it has no capacity to fail open and overload the exhaust system.
Further, it offers a unique advantage to the designer, in that, he can now accurately predict dis-
charge flows and expect the steady state conditions for which he has designed the rest of the system.

E. Steam Trap Comparison
Studies and tests have shown substantial fuel savings and virtual elimination of maintenance

when the fixed orifices replaced conventional steam traps. To illustrate the impact of these
differences on plant operation, let us consider the case of a California refinery. Comparison tests on
the heat tracing system at this refinery have shown the following:

Type of Condensate Remeoval Device Avg. Steamn Consumed Lbs./Hr.
Steam Traps, thermodynamic, type ““A”’ 64.0
Fixed Orifices 42.0

Difference: 22.0 Lbs/Hr/Trap of steam

If the plant section has 1,000 steam traps, then the savings will be:
Steam Savings == 22,000 Lbs./Hr.

Considering that the cost of steam is minimum $3.50/1,000 Ibs., then
Fuel Savings = $77.00/Hr. or
Fuel Savings == 3554,400/Yr. minimum.

The maximum average installed cost for installing fixed orifices on these applications is
$100.00/orifice, or $100,000 for the above plant section. The result is that the period for return of
the total investment for converting to fixed orifices is less that six months.
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In plants with large steam consumption, the results are even more dramatic. In several cases’
the total cost of converting the steam traps to fixed orifices, it was less than fuel savings for one
month. In addition to the above, all these plants experienced a virtual elimination of maintenance
costs.

IV. CONCLUSIONS
In most applications the fixed orifices have a distinct advantage over the steam traps now used
to remove condensate from steam systems.

It is not hard to understand the degree of skepticism which exists with regard to the perfor-
mance of the orifice in the condensate removal systems. It appears to be ‘“‘too good to be true’’ and
too simple. It is relatively simple, but it is only the advance in related technology and engineering as
well as the new and better understanding that we have of the steam systems, and the new materials
available for use in them, which has made it possible to effectively return to this old idea.

There is now a very substantial accumuiation of data avaitable regarding the performance of
orifices in condensate removal systems, including, but not limited to, eight years of testing and
acceptance by the United States Navy. There is unquestionable evidence of large energy savings and
elimination of troublesome maintenance requirements. The industries included in the testing and
use of orifices are the following groups: the petrochemical, paper, steel, manufacturing, phar-
maceutical and textile industries, as well as applications in heating and air conditioning systems of

office buildings.

It is an idea whose time has come and with it comes the obsolescence of the steam trap in the
applications where the orifice can be used.

APPENDIX

The formula used to calculate the flow of saturated water through a cylindrical orifice is as
follows and is taken from: ‘““Fluid Meters — Their Theory and Application,’” Edited by H. S. Bean,
American Society of Mechanical Engineers, 6th Edition, 1971.

w = 1890Cq Y-d%-F, V Ap/vy

V1~ (@/D)"

Where: W = Flow through orifice, #/hr.
Ca = Coefficient of discharge
Y = Expansion factor
d = Diameter of orifice
F, = AreaFactor
OHp = Pressure differential across orifice
vi = Specific Vol. of fluid at inlet
D = Internal pipe diameter
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EXPERIMENT #i

STEAM MISER VS. CONVENTIONAL STEAM TRAP - VISUAL

Disconnect the existing conventional steam trap from condensate return line.
The steam trap is now vented to atmosphere.

In general, a steam trap is a cyclical device. A properly sized steam trap
opens periodically to discharge the accumulated condensate. A continuous
discharge of condensate usually indicates that the steam trap is undersized
for the application; while a continuous discharge of condensate accompanied
by severe steam Teakage, usually indicates a steam trap which has failed in
the open mode. A steam trap with the aforementioned symptoms of malfunction
should be replaced to insure the validity of the comparison test.

Observe the performance of the steam trap during discharges and between
discharges. At the beginning of the discharge portion of the cycle of the
steam trap, the make-up of the discharge is, as a rule, almost all condensate.
A "cloud of steam" accompanying the discharge of condensate is NOT necessarily
caused by Teakage of Tive steam. This may simply be what is known as "FLASH
STEAM."™ Flash steam is the direct result of discharging condensate at
pressures higher than atmospheric to the atmosphere. The leakage of LIVE STEAM
is usually observed just before and after the steam trap closes. Live Steam,
or simply steam, Tike air, is NOT VISIBLE. The discharge of steam through a
restricted opening is always accompanied by a characteristic "HISSING" sound.
Therefore, an easy way to observe STEAM LEAKAGE or LOSSES 1is by listening.

Leakage of steam just before the steam trap closes is caused by the inherent
time delay of the response of the steam trap to changing conditions. The siow
responses to changing conditions is a deficiency of any mechanical, thermal or
mechanical/thermal device. Although this time delay may be reduced, it is
unavoidable. A time delay of several seconds is typical. Leakage of 1ive
steam, continuing after the steam trap closes, is caused by poor design, mis-
alignment, corrosion, erosion, uneven build-up of scales and others.

Sometimes, it is possible to estimate the relative magnitude of the steam
lTosses by carefully observing the region immediate to the discharge portion.
Severe steam Tosses will result in a clear or transparent jet at the discharge
port accompanied by the hissing sound. The Tength and size of this jet is
proportional to the magnitude of the steam losses. Gften, the observation is
rendered difficult by the "CLOUD" of condensed vapor.



EXPERIMENT #1
STEAM MISER VS. CONVENTIONAL STEAM TRAP - VISUAL

Page 2

Install the STEAM MISER specified for the direct replacement of the existing
conventional steam trap and observe the performance as before. The
performance of the STEAM MISER should be as follows:

A. A steady stream of condensate accompanied by some
visible flash steam. The CONTINUOUS removal of
condensate is very evident.

B. An occasional burst, duration of which, is a small
fraction of a second, propelling the condensate to
a distance several times greater than normal for
the condensate. These bursts of live steam are
very short in duration and happen only occasionally.
Therefore, the amount of steam loss is minimal. It
is not unusual if these short bursts are totally
absent for your experiment.

This experiment, though lacking in its quantitative definity, does provide
a simple and clear demonstration of differences in the performance of a
STEAM MISER versus a conventional steam trap.



)
kS

,,,-
Ve

. » »
ﬂl Engineering Resources, Inc.

EXPERIMENT #2
STEAM SAVINGS - STEAM MISER VS. CONVENTIONAL STEAM TRAP

) ,
E;: | STEAM MAIN _(}

STEAM EQUIPMENT
i /,/r COPPER TUBING
CONDENSING c015;7

STEAM MISER
OR

CONVENTIONAL STEAM TRAP DISCHARGE
7 COLLECTION
TANK

COOLING TANK\

:

FIGURE (1) TEST SETUP

INTRODUCTION

The test is designed to measure the reduction of steam losses with the use

of STEAM MISER and to confirm visual observations made in Experiment #1.

In this test, the steam loss is equal to the total weight of the discharged
mixture of steam and condensate into a condensate tank for both the conventional
steam trap and the STEAM MISER. (See Figure 1 for the test setup.}
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PROCEDURE FOR TESTING

Al.

A 2.

A 3.

A 4.

B 1.

Connect copner tubing to the discharge port of a conventional steam
trap. Submerge the copper tubing in a bath of cooling water to
fashion a condensing coil.

Make sure the condensate is not being "backed-up" on a continuous
basis. A conventional trap will tend to back-up condensate during

~ the closed portion of each cycle. This is an inherent deficiency

of steam traps and is not our immediate concern.

Measure the surface temperatures of the steam line a few inches
upstream of the entry port, Tip, and of the copper tubing a few
inches downstream of the discharge port, Tgout. These temperatures
vary with time for conventional steam traps. Use an average of the
readings.

Determine the weight of the condensed discharge of normal condensate
and 1ive steam for steam trap over a selected period of time.

Repeat the test using a STEAM MISER specified for the direct replacement
of the above conventional steam trap.

RESULTS

c 1.

c 2.

CALCULATE THE SAVINGS IN $'s (DOLLARS.) The difference in weight of
the_condensed discharge will show the reduction in steam losses
achieved by the STEAM MISER.

For example, the weight of the discharge for the STEAM MISER is 100
pounds per hour and ]?O pounds per hour for the steam trap; the
difference in weight is the excess steam loss of 20 pounds per hour.

The savings is 20%. The annual savings based on a conservative cost
of steam of $6.50/1000 1bs. is:

$6.50/1000 x 20 x 24 x 365 = §1,138.80 per year.

SIGNIFICANCE OF THE TEMPERATURE MEASUREMENTS. Downstream temperature,
Tout,‘for the steam trap will be higher than that for the STEAM MISER.
This is the direct result of the reduction of steam losses.

Conversely, the upstream temperature, Tip, for the steam trap will be
lower than that for the STEAM MISER. This is caused by the periodical
cTosiqg of the steam trap which results in condensate "backing-up" and
1owgr1ng the inlet temperature. This cyclical “backing-up" reduces the
efficiency of a steam system. This reduction of efficiency should
cause a corresponding reduction in steam consumption and, thus, the
weight of the condensed discharge. In general, the difference in the
we1ght of the discharged mixture accounts for only a portion of the
savings, not necessarily all of the savings.
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STEAMGARD SYSTEM AFFLICATIONS AND RESULTS

The STEAMGARD System is presently being used in almost every type of steam
system with outstanding results. Facilities all over the world are using the
STEAMGARD System on a wide variety of both commercial and industrial applica-
tions. Many of these facilities chose this System after conductihg extensive
trap evaluation programs.

HDOWW TO ORDER STEAMGARD

1. 1In order to select STEAMGARD models for specific applications, use the
convenient sizing tables in this Catalog.

2. When ordering STEAMGARDS, specify:
XXX" SSX—B—XX

L——-HDDEL NUMBERS: 01 TO 25

*BLANK’ FOR MODEL NUMBERS ©01 TO 20
LT FOR MODEL NUMBERS 21 TO 20

— PIPE SIZES (NPT ANSI B2.1 1948):

1/2 - MODEL NUMBERS 01 TO 135 ONLY
3/4 — MODEL NUMBERS 0if TO 20 ONLY
1.0 ~ MODEL NUMBERS ©O1 TO 25 ONLY

*Maximum steam temperature 900° F.
Special STEAMGARDS are available for high temperature applications.

*STEAMGARDS can replace steam traps over 1.0" pipe size. Simply reduce
existing piping from current size to the 1.0 inch STEAMGARD pipe size.

3. When ordering STRAINERS, specify:

Pipe sizes and guantities of each size,
Steam pressure over 250 PSIG and
Steam temperature over 406°

*nless otherwise specified, semi-steel Y-Strainers with a stainless steel
screen basket insert with 0.020 inch maximum openings (40-Mesh) rated at
250 PSIG maximum steam pressure and 4069 F temperature will be supplied.

*High pressure strainers available on special orders.

Ductile iron 600 PSIG . 6509 F
Stainless Steel 316 600 PSIG 11259 F

4. For sizing assistance on applications not found in this Catalog, contact
Eng1neer1ng Resources, Inc., applications group or your cIosest ERI
engineering representative.

5. STEAMGARD delivery is usually within five (5) working days.

WOaARRANTIES

STEAMGARD is guaranteed for a period of three (3) years from shipment against
defects in material and workmanship. Engineering Resources does require

that STEAMGARD be installed downstream of a strainer with 40 mesh stainless
steel basket insert {maximum .020 openings.)
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STEAMSGARD? DIMENSIOMNS
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NOTES:

{4} BLL STRIWNLESS SvEEL CONETRUCTID

N

{7} AMERICAN NATICNAL STANDARD TAPER PIPE THREAD - ANSI BZ.1 {1968).

{3

} 172 INCH STEAMSARDS AVAILABLE IH MDDELS -01 70 -13 9M.Y.

{4) 3/4 INCH STEAMBARDS AVAILABLE IN MODELS -0t 70 -20 QNLY.
{30 1.0 INCH STZAMGARDS AVATLABLE IN ALL {23} MODELS.

HEIGHT OVERALL LENETH IN INCHES
FIP2 SIIE /2 INCH 374 INCH 1.9 IXCH 2 A LI
| STEAMBARD LB 807 OWEIOI ILE ZWEI 2-9/16 2-9/ME 0 Z-I1/3E
sTRQINER . 2LR 407 2MLR 341 44 40 3-7/8 0 18
REIEMALY 2LEI2O] ZLEW4O0l 3iE 502 3-7/8 378 7378

INCH ASSEMBLY




