Suabaldl _ A8 ulgadiag
2 £ galas 4 945 ()



e

dodlo

Olass o Lo, guls ) gyl jo S Lo Sslaes 531 el Gl gae ds (5530 Sas 54 4]

ol B Lol yaa s A ga laaly daau g alaal (gl s 1M adil oo 7 pkae dacu gd AL
aySa9yLile oS yo yol Gl ds Cudily &Y 4o 30815 (65 ) S pae Gl aals wbs (65 1) S pae
Sl dada gi L. aaa jS of yaa Lo 4ol )L (suiadun (938 § (65 500 diugs S pae du Caniud Gil 9o (US
alyl aledbl b gallas 1M wlils o0 353 9 (o2ab IS A b gs o pabie ju 5 1) S Hlas cuas
b G5 6l Qs H8As (650 B s VA Jlas ju g0 &ylh9 508 welhyl B o o
90 8158 B Uh 98 IS J) wee pu YY/AY g aioju Ve /0 ol 3 d 5 slaylugas Gallas 3 9
SolSs 5l 36 Sl (ARSI e oage dlloss Ol 53 1AV Jlas 3 53500 L caad
Jaaiasw ) a0 s ds dae Aleyds leasl o gags vy g0 ju (susaan Gilelasl Cuul 00 g (leusige
A3 sy Glabl d a0 galaddl L ) Qe g ui) 438 S 1,8 da gl uy 90 e Oy
098] IS Ay A dagl Ggar g sl wuia Blaa b gleainn (alb glajy, 1o



oo0e,
s $abaidl_ A8 alghuiag
&= Ao pbe g sl

{“

N,

N,
0y




g VAR S 3 gl [ s i s

|. PETTPRPRE PURC T T  JEPTREY BTSNV ey ﬂ_.:._.ﬂ____.l_,l_-.l

VWA Jlas 53 )9S 3 o880 S jleas 5 alis (L

i ol ol ity palles iy
" ke O ]

gl
2 anaad
- LR

2 anand An 2 il
(pand yai 9 5al2)

T

iy aased s
(F5a) Jphat b

sfa ¥

B ooy
T
ATV [FFariy)

(TTiTYIiiY) : Ji gla ol g 0
i 4

i e sy e S
AL [ aiaziil]

(TIriam) ikt 3asm palie
i

m

(Talis

[TFETT . TA)

alh

e

Vol
[rEATTIEY By WD

Hvg
T R e i Fel

IFT

BTy o gl

[TatFy)

TETY
Vel

[FiThavs)

Bl O L i o T g s S |1
g g s 8 g8 g s A5 R il e SIS A Sty LB S s 0 o s LD (T



%%
{7 (Soliatdl_ 18 slgudig
o° °

(K Ssie g galas i ged s s

pgu 9wl oo paddlio Mals (575 40 aalio yo diags culdicl Cuaal dsil s da i b
a1 adily (o0 Faso SLad ¢ galao da gl @3 boga po S50 S s (il ) sl sas
993 32l 9a uade Hlacws (sulaisl sla Ja ol

P 3 e jlae d8Me 990 pge Cuaas 9o Lo Glaidbu ()l Judad o
iale S 9 oliala pous lgatianaes ud )8 9 05wl (V)
¥l g5 ) S s (V)
O Lol il (3 i ol 59 LBIES g (slianid g s (plialo you Ly plale S pleasis 0 5!
0Kk dg ¥l (55 ) S peans (aSilas 4S (Jla Ha ¢ dladils (S Jadas (390
- ol iyl g Jows 9o (il 98 9 ol Lol pd a8 pars

sl dalas ) cigliie Mals ¥l 540 S pae dalas Glgy (il yali
Gl gl Py R 9 Sl

9 ol o Olilas o ea ds aldl ¥l @iy 5 S50 S pas Jalad
Ol olisle S 9 (sl pou Slpatenics QAL ju 9 438 S &y g T b (S g
ayla gl suas

Wayh g ouyS B (5 yias (550 Y gare Yh s oujl bt (lgaions
el Y0 LT cund dis ya g caad (S 98 Lol ¢ Cacal yias LghT Al
oS08 LS OIS 9 Yh oujl b odulo pu g (tiale S pluics 3 A
b oouyS yls Y ebo iae dy adeuscs dS Caul dan g3 B33 (suluaid) a3 )
L9gd oF sl gl a5 (s O Jac g5 438 S 0y 9o (92 4 peo
Sl 9 oo Jole 365 (oo T Gy dauas g3 (5 IS B (s
VPR ERY
PSS ) Gy daae ¢ WS (o0 S pan (58S DA g 45 ol
0 oy Jaae (Sugll 5 ol (Ko ool B daih yu g 0 oagll
bS] Judald jo Sasy dasas pu5l Gl e (ol ,) Lelasls (o0 als
L agd IS O (59, siasd Al (Za Sl ) gudia
oile S sl plewics g la g aad gl sl qas 5o Ghals sla ol ) 5l (oS
ol sl (Sl Gl 31 Gaels « Gials yu 9



Flind

oliale & Giuloses 5 pule S
Gl i S uepu S spua ols
03 29n Ga b sl i G ol
G0 ol ol gl 35
calals Jha 4 l) ad s

s 2e11%

Je22 99 T b £

17%

stk w568 7%
b2557%

31 6%
2253%

Gl gl pube £
40%
15.3 quads

S (sl laalo(wall

[t
b oS e S 015% 9%
158 525
13%

ole S
sl glas
32% lse b

15%

LTS
25%
11.7 quads

ol slelaala(o

\‘\/\-\JL‘.‘:JJG‘;‘)H 8 s (g “.\:u.u;:
solad g (S sSeus slplaal o

(RS 8 (3118 53 08 (S 1350338 (55 99 33l 5ol 30 3 A9

58 S0 gm0 L o1 92 48y Sy (Sl s Gl pae Julads
Oladdba (iale )5 9 Gliabe yus (SLa plsscs (o2 o 539 53 (00 (13 1
0 I S Olgie d (Soloa plaled bl pd Fadis g HlaS sla

90953 (S 9S yuS (5l 55 SLAYLS g Cilosd Ly deallio ju (5 ) a3
s 48 il ) @3 98 da b (S5 00 o (2 92 48 o olaas dauls

39l 9 g b aad 53 halS 4

b JBlaa , gliie as (IS plsaa yu
sl Sl igs il 5530 S puae

- Clas 53 5 S p (g i @S

$la Gladdles (55 50 S pao (s pacad
Wl Jale Jsuh o ylad b (SgSeus

- ol oads

platas S ol Jalye asal sl
woMd Gyge a3 plule s g Glule S
oucd dalyl any dadio S ju a8 oy g
9 B8 s ogas Gylagh Gl ju .
Sla 4SS5 Sl ok padadia il ) 9 J S
9 &8l Jal e alad ) 9o 4 Cual ()l Cusan

Caeul

Lo 8,18 L (5 yicdio (5 guu ) Oolel 3 pranus S o
il (o



"“ ¥ ($9beaidl_ 8 algidiag
(K Ssie g galas i ged s s

(o 9as daud gl ile Mol &Sl a0

S i lal M S e g @dbs

5 ©balyl Jalas g dajas
LT sais e gll

Oiabe yu 9 (ale S sl plcusd
Soyls 500 @Sy S

N9 9 ol b Gpedd

olShiun Juao g wlaxd/asd o) Llasnl

el 9 555050
MRE 555,50 9 010 5l
Balance

les oLz
olShiun Jao/ oalgh wla=ms

olSiiun aladla

9 YIS @l
SLaisl Jalat g 58 eluns

S yiuhis 43 aMlel

Creal 3aals Lo Hd LS @

SIS dais g oalgh GELI5S syl 3 aie




Jyhsio Ao yanle yu g plsle ;S sl pliusis (S y2o

S ey g lnle S SLa plusss 8 yre 4y aSil 31 Jas
slalas olalyll g Lo (S59 (o sad o sl Cal a3 asjla yas
pailed gy g Srdo

Ol o (Manufacturing Plant) g (les wilgins ds Jais slalas
£ gakoo Joul i 138 A g age 5o yiol Hbs wabs wukils (Processing Plant) T 8
O 08 295 @ 0 s 9198 (s 53al I 9 (ilasla < Cusbo ) Loa s wiils
ool diddily daakeld o ladlicyl ool pdi L

BT lelle Syn el g ais sllsd cuale 4 4 b
slabdd b wwlis ju gub) Sy G500 e @ Hle LlE
JoAss 9 gas Gals ol Gl b Cudils salgd gHlad 9 (5 9Seuo
(Recovery Of Waste Heat) 3G &),a cdbiilh L g daged ©lea Olise
-9 93 92l 9a ylage slacus

9 olalepu pleics (pand gl (b 9 oAl Ghig) 3yl9e Gl 3 o gde
Lol i (8 () 95 (o0 llisss (Gl ya - Gl play 93 53 () 0539 cuseal Gl isle S
031 31 las aaS I ias Cruadih g pachiands S (o gias |y (1A Gl
3153 (553530 8 s o330 Gl b o1 yat (551 bl dal b aliius 4
Olsleal dal puli 9 3.9ud 4380 33 (553 S jeo (a0 s wiSU ST oo (pad 9 9 9
L 223 EALS ) dBadte 1B jabo ds |y Jheu 3 SIS Gloadl ) W3 65 (oo 8 gulih (20l
Sl 0903 aal )l Alide palius gly 1) s Sugly g Loa ol i (V) g 5o
3 il (oo Jglate 45 uis dies (Fado lsle pu 9 piale S LA pleass (51 5.
WS (o Byl g5 Sy e



Subaidl A8 ulghdag ‘”_.
Ao ¢ galas @ 945 1

Table ] Temperature: and Humidities for Industrial Air Conditioning

Process Dry Bulb, *C rh, % Process Dry Bulb, *C rh, %
ABRASIVE FOUNDRIES®

Manufacture 28 50 Care making 16 to0 21
CERAMICS Mold making

Fefractory 43066 50t 80 Bench work 16 to0 21

Molding reom 27 60 to 7O Floor work 13 to 18

Clay storage 16027 35065 Pouring 4

Decalcomania production 41027 48 Shakeout 4w 10

Decorating room 41027 48 Cleaning room 13 to 18

Use high-efficiency filtration in decorating room. To minimize the danger
of silicosiz in other areas, a dust-collecting system or medinm-eSciency

particulate air flraton may be required.
DISTILLING

General manufachuring 16024 45wm60

Aging 181022 S0t &0

Low unidity and dust control are important where grains sre ground.
Uze high-efficiency filoaton for all areas to prevent mold spore and bactens
zrowth Tlze uloahigh-efficiency filration where bulk flash pastenrizaton is
performed.

*Winter dressing room tenperanures. Spot coolers are sometmes used W larger

In mold making, provide exhsust hoods st mansfer points with wet-
collector dust removal system. Tse 280 to 380 L/s per hood.

In zhakeout room, provide exhanst hoods with wet-collector dust remoral
system. Exhanst 190 to 240 L's in grate area Floom ventlators are generally
not effective.

In cleaning room, provide exhaust hoods for ginders and cleaning equip-
ment with dry cyclones or bag-fype collectors. In core msking, oven and
adjacent cooling areas require fiune exhast hopds. Pouring rooms require
wro-speed powered roof ventilators. Desien for minimmm of 10 L's of floor
aren at low speed. Shielding is required to control mdistion from hot sur-

ELECTRICAL FPRODUCTS faces. Proper inroduction of air minimizes prehest requirements.
Elecmonics and x-ray
Coil and ransformer winding n 15
Semiconductor assembly 20 40t 50
Elecirical mstnuments FUR
Manufacture and laboratory 1 50t 55 Drying 43
Thermostat assembly and calibration 4 50t 55 Shock Teamnent 21w -7
Humidistat aszembly and calibration 4 5010 55 Storage 410 10 55 to 65
Small mechanisms Shock treatment or eradication of any insect infastations requires lowes-
Close tolerance assembly 77e 4010 45 ing the temperanme to -8 to ~7°C for 3 to 4 days, then raising it to 16 w©
) 21°C for 2 then lowering it again for 2 days and raising it to the stor-
Meter assembly and test TR 1Y Bk m;mda}h;j fRrmE It agmm Ve AndIEEImE D R S
Switchgear Furs remain plisble, oxidation is reduced, and color and Iuster are pre-
Fuse and catout szsembly 13 30 served when storad at 4 1o 10°C. o
. o . Humidity conmol is required to prevent mold growth (which is prevalent
Capacitor winding 3 b with humidities above 50%) and hair splitting (which is commeon with
Paper storage 13 50 bumidities lower than 55%).
Conductor wrapping with yam 4 65t TO
Lizhming arrester assembly 20 20 1o 40 G
Thermal circuit breakers assembly and test 4 30 to 60 Mamafac haring 25 33
High-volage wansfomer repair 24 5 Rolling 20 63
Water wheel generators Smipping e 53
Thrust mnner lapping 21 30w 50 Brezking 23 47
Fecdfiers Wrapping 23 58
Processing selenium and copper oxide plates 13 30040
*Temperarare to be held constant. LEATHER
Drust control is essental in these processes. Miminmim confrol requires D 0w 52 =z
medimm-efficiency filters. Degree of flmation depends on the type of func- e -
tion in the aTes. Smaller tolerances and miniafure components suggest high- Storage, Winter room temperamure 10t 16 4010 60

efficiency pardonlate air (HEPA) filters.

Afver leather is moistened in preparaton for rolling and soetching it is
placed in an aonesphere of room temperamre and 95% relatve humidity.

FLOOR COVERING

- Leather is usually stored in warehouses without temperamre and nomidicy
Linoleum control. However, it is nacessary to kesp umidity sufficiantly low to prevent

Mechanical oxidizing of linseed oil* 32to 38 mildew. Medimm-efficiency particulate air filtration is recommended for fine

Printing a7 finish.

Stoving process T0 w0 120
*Precise temperarure control required. LENSES (OPTICAL)

Medinm-efficiency particulate air fltration is recommended for the stov- - "

ing process, Fusing 24 45

Grinding 7 B0
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" VENT PPE
VENT PPE MEAT EXCHANGE
BLOWER

CROUATNG
BOUCEDORNT ORI AR PLENUY

CRCUATNG el COMBUSTION \

PROCUCTS
|/ —enne v A
— e =08
GAS SUPPLY
FLTER GAS BURNER VAN

COMPUSTION AR Fig.4 Horizontal Category I Furnace with

Induced-Draft Blower
CRCATNG =] | — FATER HEAT EXCHANGER
AR BLOWER :‘ o -
' AR
CRCULATING AR R l

Fig 2 Upflow Category | Furnace with /\
Induced-Draft Blower | O
CROUATING AR
‘ .‘/_“mm )\
- CROULATING —
| e COMBUSTION AR

;._vm_/ ﬁ Fig.5 Basement (Lowboy) Category | Furnace with
Induced-Draft Blower

| COMBUSTION AR * Downflow fi In » downflow fi (Figure 3), the blower
caouwm—/ — is Jocated above the heat exchanger and discharges downward.
AR BLOWER . Air enters at the top and is discharged vertically at the bottom.
m‘;;“ This fumace is lly used with a perimeter heating system in
~o » house without a basement. [t is also used in upstairs fumace
1} GAS SURNER closets and utility rooms supplying conditicned air to both levels

COMDUSTION of a two-story house.

+ Horizontal furnace. In a horizontal fumace, the blower is located
beside the beat exchanger (Exguce 4). Air enters atone end, travels
horizontally through the blower and over the heat exchanger, and
is discharged at the opposite end. This fumace is used for loca-
tions with limited head room such as attics and crawl spaces, or is
suspended under a roof o floor or placed above a suspended ceil-
ing. These units arc often designed so that the components may be

iged to allow mstallation with airflow from left to right or

Fig. 3 Downflow (Counterflow) Category | Furnace with from right to left.

Indused-Drakt Bower « Multiposition furnace. A fumace that can be installed in mare
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EXHALST

RADIATING
SURFACE

GAS-AIR
INTAYE

A INDIRECT
INFRARED HEATER

REFLECTOGR

BLIRMER
AEEEMBLIES

Y COMBUSTION
GHAMBER

ABEEMBLIES

VACLULUM PLMP

EXHALIET

B, INDIRECT TUBE-TYPE HEATER
MACLIUM OPERATED)

SURFACE COMBLSTION
D. POROUSMATRIX INFRARED BLIRNER

INSULATION PAD

INTERMAL WATALYST PAD

BAFFLBG

POROLUE
CERAMIC

C. INDIRECT TUBE-TYFE HEATER

(FORCED DRAFT)

GAS DISPERSION
FLATE

ELECTRIC PREHEAT
ELEMENT

E. CATALYTIC OXIDATION INFRARED BURNER
Types of Gas-Fired Infrared Heaters

Table ? Characteristics of Typical Gas-Fired Infrared Heaters

Characteristics Indirect Porous Matrix Catalytie Oxidatisn

Operating source temperatare Up to 650°C ET0 to S80FC 340 to 370°C

Relative heat flux * KW/m? Laow, up to 24 Medium, 54 to 100 Low, 25t0 9.5

Response time (heat-up) 180 5 6ls 3008

'Iln:nl.lnﬂdim—mmriuhﬁnh 0.35t0 0.55 035 to 0.60 No data

Thermal shock resistance Excellent Excellent Encellent

Vibuation resistance Excellent Excellent Excellent

Color blindness” Excellent Wery good Encellent

Luminosity (visible light) To dull red Yellow rad HNone

Momting height o lim 410 15m To3m

Wind or draft resistance Grood Fair Very good

‘Venting Oipticmal Womveritad Nomventad

Flesibility Good Excellent—wide range of heat fluzes Limited to low-hesi-fhex applications
and mounting poasibilities available

fleat flux emvitted at burner srface. ®Cailar hilindness refies to absorptance by various loads of enetgy emitied by different sources.

*Rutio of thermal mdistion o snergy output o iput,
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12 | 91| 1.0
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Total Net Heat Loss= C.F x Heat Loss

Total Net Heat Loss=0.94 x 266000( chaI )=250,000 %

keal pcacdils aaal 63 GR100 Jao (f o 1
Total Net Heat Loss (T)

Quantity = -
Heat Input (%)
250,000 (‘2
Quantity = ——— — 10 GRI00

25,000 (chaI)
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