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REFRIGERAT10N DESIGN&DRAWING

Nq ew stM t, tc I t W h * sR Afrn r
Quesrion No. 1 b conpulsory, ansver any TEREE qwstiorrs fiom the remaining.

fu*vw*sfr qltfr,lzanq6 flEdd A&A t
Solve oll ryts of a question conseclllively t.;gelher.

tdowalfiTrtvrw#ffi r

Stot't each qtestion onfresh pge.
slalrrm;rttea{dhAfufutainil egatE O sla€ t
Only English wrsion is volid in case of differerge in both lhe latgwges.

1 (1)哺府ヾ
“
1。つin呵家■ omi

o) Tflqcl{

(d) 5{in+ir6
Fdlo―g bad docs not cxlstS In a∞ ld stongc:
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cal Eq面 pmcntload

(C) VCntllatlon証 load

(→  令暉中回

0ホ

(b)P・Oduct load

(d)  Nonc ofthc above

0 《‐い

“

),マ命

O) Baintcnsnc€

(d) All ofthe above

(r ofo

1aftnre sio , zo

[MlximuD Mrrk : 70

1zy rrfl-<a qrd,r t sqfilr {fi{ qry hq +r<.r t z+ ti} t q ttm i

In refrigeratiotr applicafion, thc equipmetrt running time is l€ss than 24 hours due

to following reason :

(a) defrosting

(c) fault

PT_0.
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o)寺駅ミ6Ч l函衡論“
ЧJヽ飲 伴1`哺論

…
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360

Following dara are requLed to cslculate heat gain fiom rrtll :

o Area (b) OveraU heat tsrsfer coelficie

(c) Tcmperaut di$cracc (d) Alt of th€ abow

(4) ElT66cEIvsh fte ii f* cR 61il flt+ ff, f+cr qili ?

0 輌国

←) 。:ヽ lポ

(a) sclKrm

(c) qrgqk{d{lm

(a) product load

(c) 8ir changc load

(a) $tlirlltsfr
(") rt

●) 200/0

●)10%

(a) rfl-c-ofu

(c) t*l

(→  COld d面よ

O mも

o) scnwren{ilqyr6
(O is{

(b) s(6{qr qR

(d) t{rtllR

O) equipmcnt load

(d) tisht load

G) qr{[ffc

(d) *

Which one ofthe following load is reduced by usc of anteroom ?

(5) *rc+ un k ra6 qR ff 'lqqr { slq 3rrdl i I

For which product load calculation respiration h€at is usd ?

(a) Fruits aDd vcgetables (b) lce ocam

O ICC ld)｀■lk

(6) crfl-fi cR rlqr{r i qrqrqa, mn t ftq.*ricrergm gor* t
Ka1  200/0

(0 10%
Commooly used safety factor in refrigeratioo load calculation is

o)15%
(O m/.

(7)金薄`":q｀ -ls● :qヽて、Чl劇筍されさ?

o)15%
(d)  0°/0

0…
0喩

(b)iCC Crcaln

(d)  panecr

For which product storage, product load is negative ?
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(8)や0口知R'寺清含¬瞑輸 機 t?

0 側はЧm

Oゴ お取

(a) Equipmerrt losd

(c) Occupant load

(リ ヤ
0) 前

(8) Bric&

(c) Ghss

0o) dqq(nrffwr{wrt}ffi t
(a) eElfra-*fu
G) sr€y'fta2fr
Whar is the unit of &eflEl coolr€ctivity ?

(3 orD

Om漿
0 'マ喘

o) Light load

ldb Au ofttc abovc

0網
0恭 薇

(b) Wood

(O Co*boad

O) fra-+R1 / sr.

(d) ftz(2+Ri/src

o mK/W
O m2K/W

0)前
③ 繊

⑩) COppCr

O COmpOS詭

(D O日 Omさ l

o゛ さま 囀

O) smdl

(d) None ofthc above

360

Which toads are coosidcred under miscellaneous load ?

(9)'日 うさ金田Ч零f葡 3■口¨頭口■司
'市

0“ミ ?

Which ofthe followng mateials has greatcst the.11.al resistancc?

(I I ) iflAftsr c*fr6 * qlq ffEI qqld 6I clfl sdT i ftqr qnr t

③  W/mK
.)w/m2K

0薇
0端 面

(め  StCel

(O PVC

(a) rglitdri t

(c) q(r{{ tdl i I

(al large

●)Cqual

Following pipc is used with armonia as a lefrigcraut :

(12) {rclqd, {M ck6r 61 3n6R f{sd{ iffi{r 6 ga-* t

Generalty the sizc of suction pipe in comparison to discharge pipe is

PTO
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(a) suction line

(c) liquid line

(l 6) Ei{.fi,r(.E +g k+ qq drlrsTqFlr qfrq ?

(a) qrdc
(c) 50ol.

(a) Minimum

G) se/o

(a) l.o*t.I
(c) 3.0+a

(a) 1.0 mete
(c) 3.0 mctre

(a) {urvr$i
(c) EsEci

(a) d{66nqr{sft?
(c) {sfu(ql{rr(6

(4 of 8)

O) str6dq
(d) 75o/o

(b) Maximum

(d\ 75o/"

o) 2.0fra
(d) o.s {-e{

(b) 2.0 metre

(d) 0.5 m€ire

O) fqs$cTici
(d) {{sf I

O) dischsrge linc

(d) All ofthe abovc

(b) {isftd dEr qrRz

(d) srfud nqr d{-sd

(13) sEiq{ wq{ cEcq} frq cRc(fsdrE{fuqrqrnqrftq:

Verticsl riser pipe shoutd be designed for following load :

(r4) crfl-il6 frsd1cr{c i qnr 6 T tn{ sql Etn qrfrq t

What should be the depth of trEp for a re&igerant discharge pipe ?

(t5) srfl-6 ctEcdrg itcl qlc 6dofiqr qmqrfrs ?

Where a purge valve should be installed in a refrigerant pipe lirrc ?

Whcie m cqualizer cooncctirx should be rtsd ?

(a) compressot and coDd€os€r (b) codcaser ard evaporator

(c) condcnser and receiver (d) evaporator aad corDpresso(

( ! D afl yq-6lt t fifi t qr& *61 ti * <rl 6) f, al + fdq da fr gR cn *
qr&i ?

(a) EklIg{llqr€ &) *_+{rFsl€
(c) drcdff6vsorsr€ (d) d.sr€
Which device is used to rcduce the pressure of lubricating oil coming out ftom
oil s€parator ?

(a) Hand expaDsion valve

(b) Solenoid valve

(c) Thermostatic cxpansion valve

(d) Floar \ulve
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0s) 0.?2 sr./ff.{-+fu E4q qreftI ff 200 0ffi' +A t * dq {qIEfiI {I
r\fi i
(a) 4.oqrd/*ct2-+R{ O) s.ostz/ff42-+fu
(c) 3.6qr./fr.{2-+fu{ (d) 2.6qr.1ftz{'z-*R{

Whst will be tbc th.rnal cotrductarc of8 200 nm lhick tEick hrvhg th€nnal

coodrrtivitY of 0.72 Wm - K ?

(19) fr-ctqc {r{q(fl gqfrq f* 3lqgr d f+crqnrqrRq I

(a) 4.ow#K
(c) 3.6 wm2K

(a) dl cR sry"tf,t}
(c) dr cR 25% if,E]

1a; :vrtfrafe
(c) ?ifrfttqlqrq

(") cd#d
(c) rfl-r<+*cRii

(→  WatCr vdoclty

C)Pi"lCngth

(b) 5.0 Wm2K

(d) 2.6 woPK

(b) il cK 70"/.i 6cE)

<al rin*ic6

0)。q●F
oゴ さミ 轟

Ot市 葺
0ヨ 都蔵1

O Hpe aameter
(dl All ofthe abovc

ln Y,bich css€ a doubte pipe riser should be uscd ?

(8) wh€n syEtrm toad is less than 5006

O) u/hen system load is tcss tban 7Fr6

(c) wtrcn systrm load is less thsn 25%

(O None ofthc above

(20) ;{q qr€ c{ ctrs} qrdl xri-G k sdsl t t-{r vrftq ?

ln what stsk a r€frigerant $ould b€ upon rcaching exparuion valve ?

O Sub COOICdilquld (b) saturared liquid

(c) super heatcd vapour (d) Norr oflhe above

(21) ;c8fi4 + dq t iir tss(gt iff 6r vd'r farqra i t

(c) aootiDg totrlct (d) All of rhc above

1z2) ; qffir tqft trff ftqqa1 qr ft{r*6i ;

In rrhich water piping system an expansion tank is used ?

(⇒  Open system (b)C10SCd Systcm

(a) qe#rR ⑬)可ヨ可 可[。

(c) qEca(Eri (d) l{{*c{
Friction loss in water piping depends on follovring factors :

PTO
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(zr) dsr3ci{rulktqm t
(a) qrclTMq{
(c) ergfr6wtR
Wberr do€s I strainrr is used ?

(a) at $Etio! ofputnP

O) cq+f{€-dic(
(d) F{tftct

O) at dischsrge ofpump

(c) d air vcot (d) A[ of6e abovc

(r0 qR qq; r+r ff ild M i c-d fi sr{il il ra t A dl { tn {
srdEEdc tE hfrq-dl6l3vStI T6 il{ srftC ?

0瓢
OⅢ

(→  fSt

(a) l - 2 {-a/t*w
(c) a - 5 fi-a/*+q

(a) t{r$ qR

(c) 3 KIIR

〔〕  Llght ioad
●)PrOductload

(a) rrfl-d{ rrRc{

(c) liqftd rm ct

o RcttmOl1lood
(C)COndmscrload

0榊
lduで

(b)   SeCOnd

(u) srgqnrdr qF

(d) frftq qR

0 雄 Ch興´10ad
O Mb∞ uane。

“
load

O) v{fl-d6[+.nc{
(d) {+s6!-fiT{c{

0)TypC Of"伍g―t
o TypeoFc● mpressor

If a pump is delivering water to all sides of a building, then on

dive$ity ahould not be applied for puPosc ofair conditioning ?
whlch sidc

(c) third (d) fourth

(25) qsqq *frts$i cEc iE-d * qriftd rrfu il {d qIfr i ?

(b) 2.5 3.s {-a/+srs
(d) 5- lofi'c{/+68

(a1 200/0

0 0°/・

Wtat is recommended \iatcr vclocity h dischsr8e side pipe ofa pump ?

(a) I -2 mete/second o25 35 mete/second
(c) 4-5 rneber'secood (d) 5- l0 metdsccood

(26) qd cq + qfi fian$qrgol$ 6Ic iffr{lqmqftq ?

(a) 2vh O) 30%

(c\ VA (d) 104/0

Whd saftty factor stould bc urd in selcction of a w8ter puEp ?

⑩)30°/●

(0 10%
(27) sqc*{#6.66 qpqq4d ge vnRrtdri ?

Wl曰掟is thc major ioad m hcatload calculatloll of an lCe plant?

o8)事■.甲暴う躙nて轟漏Чu nH口 :金田ず[0嗅令薇市哺さ?

Ch111●d utcrquantty nowlngtLough an A II U_dcPmds¨

一
　
　
　
　
　
●
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(a) t-qMrr{q{i
(c) +dYq-mrt't

c)( G)

(c) eR (d)

Fot which ditection €llouanc€ for
cslcNrtation is coDsid€rcd zgro ?

G) qtr{M{fqri
(d) Fqsi

(D WeSt

“

) SOuぬ

cFqc

sft"t
solar radiation in refrigeration load

(29) -ffi tE{ilEIYA{ fllfuqrql{rqrftq ?

where an eccenlric reducer must be used 
'

(a) Double suction riser (b) Single suction riser

(c) Oil sepantor (d) All oftbc above

Oo) crfl -dq cR'r!r{I t k fun * ftq st fr P*'r q*<+ tq qr<r qrar t I

(lx30)

2. (D yrnn-6qrrc $frffi{rtTMcrwaqrrq{-qft-6crq'fdt t

Why suction pipc size is most important iE refrigerant pipe design ?

(ii) Blnffi wrE m 6t{i dr(q i tdl i ?

Whioh storsgc has a tlegative product load ?

(ii) vn * <aa { g151 er.66l gqftr al ad fui cl{rqrftq I
Why safety hctor should not be uscd in tf,lmp selcctior ?

(iv) frltrrtrguri* crs(drr 6ti f6sr qldrt ?

Wb3rs chiling rate f&tor is used ?

(v) lrfi -trd E-{ drfl shsdql t fu Err61 *} qr+ I rer cnr qRq r
What hcors should be kcpt in min<t wtile dcsigning re&igerant liquid line ?

<2f,*zLr*zl*zl*tlt

3. q6 dq ffd( * ftq lrho-+ qR S T qr+r ff frft +1 Rffitt* srflIlq t

Exptain the proccdure for rcfrigeration load calculation ofa dcep freczer'

4. (i) q6 qd *RK {qffr + rirl qd f{-6rq fl w rftmr d o'fr srd 3c€Iqn 6} 4tkl

$filclHdr-{tlql
Dnw a diagram sbowing &ccssori6 condod in s4ply and rcnrtr ntst€r pip'

line ofa rYarcr cooled condenser'

(ii) csErgeqlft?*fdqq€qftr6l 3rftsi-{Eq I

Draw a waler pipi[g lsyout for an air washer'

③ 回
(o North

(13:)

●:+3)
PTЮ .
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5. (i) s6 ro{-a*i-s{rrq{*riilFdffcr6lqri ll00kPaiM wH3rt.t t

IITfi + ?ic c{ fg 6r qn ?qI irlqrrH srd fffrq I

Thc pre,ssurc at thc bofrom ofa l0 m liquid ammoda riser is ll00 kPa aod

tcrnFrEtue is 38 "C. DetqmiDe the ptEsquB and tcopcraorc of the liquid Et the
top ofthe riser.

(ii) 35oo mH nrcr qis qq rfla {rtrr d 39*. q(rfuimrinql20sQt rt.
(6 aqr fur qrdrt rqQqfuffftftswr 3.r4 U&g-K dqr ftftirt foli6
0.67 t, A Y{r< m nrd ffRc I

3500 kilograms of filsh b€ef qrr€rs a cold storage at 39 "C ald arc chillcd to
7 "C iD 20 hours. If the spccific heat of beef is 3.14 U/kg-K and chilling ratc

factor is 0.67, calculate the product load.

. 6. ffq*ftqc{fl-rscrtca$r:{r€61ffi.d€fts,
Draw refrigerant piping layout for followings :

(i) q6-da{gr{r{q{

Single suction ris€r

(ii) Ectrfu (!-6Rftk{ Ri{qfi?
Top iolet duough type receivcr aad condensei

(iiD {qrrt<{ i gi {{-ss}AMi q6fir
Discbarge piping for compressors connected in parallel

(iv) {ftc+*ito1t-orft *qqlr{frr
Piping bctwccn comprcssor and oil"parator

(v)断 。、■く奇

“

飾

Plpmg fOr dischrge dscr

7 o)調膿薔Ч ttЧ
…
希引l合面こミ?

What are the prlnclplcs ofreFngcrallt pipc dcsign?

●:18D

(2:12:+2:+2:+3:)

(iD gr,!-flftd{diillqr$srlq {rd{1ff frfu qrftqnXfu whfrfuq r

Describe rhe proc€ss of detemining pipe size in a recirculatitrg water

systcm itr detail.

plplng

叫


