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LOi néi ddu

TU 1au con ngudi da bié€t tan dung lanh cUa thién nhién nhu biang tuyét d€ udp lanh
bdo quan thuc phdm. TU thé ki 19 phuong phap lam lanh nhan tao da ra dOi va phét trién dén
dinh cao cUa khoa hoc kY thuat hién dai.

Ngay nay kY thudt lanh da di sdu vao nhiu linh vuc khoa hoc nhu :céng nghé thuc
ph&m,cong nghé co khi ché tao may, luyén kim, y hoc va ngay cd ky thudt dién t(r...Lanh da
dugc phé bién va da gan giii v4i doi sGng con ngudi. Cac sdn pham thuc phdm nhu :thit, ca,
rau, qud... nhO c6 bdo quan ma cé thé van chuyén dén noi xa x6i hodc bdo quan trong thdi gian
dai ma khong bi hu théi Diéu nay néi 1én dugc tdm quan trong cla kY thuat lanh trong doi sOng
con ngudi. Nudc ta ¢6 bG bi€n dai nén ti€m ning vé thuy san rat 16n, cic xi nghiép dong lanh
c6 mat trén moi mién cla dat nudc . Nhung d€ san pham thuy sdn dong lanh cla Viét Nam c6
chd dimg viing vang trén thi truOng ndi dia va thé€ gidi thi doi hdi phdi nang cao chat lugng
cong nghé lam lanh nén nhiéu xi nghi€p dang dan dan thay dGi cong nghé lam lanh nham déap
Ung nhu cau dé.

Vi vay vi€c thi€t k& hé thOng lanh khi dang con ngbi ngh€ nha truOng da gitip chiing
em ciing c6 céc kién thUc da hoc, cling nhu ¢6 thém kinh nghiém dé trang bi hanh trang ving
vang khi ra truOng.

Do thGi gian va ki€n thlc c¢6 han, su m&i mé cUa thi€t bi va chua c6 kinh nghiém thuc
t€ nén trong qua trinh tinh toan thi€t k€ chac chan con nhiéu thi€u sét . Rat mong nhiing y kién
dong gop,chi day cUa thay.

Em xin chan thanh cdm on thay TRAN bAI TIEN d chi day va hudng dan dé€ doé an
nay hoan thanh.

Nha Trang, thang 6 nam 2010.
Sv. Nguyén Thanh Ghin



CHUONG I: TOANG QUAN VEA KYO THUAAT LAINH

Kyd thuaat lainh lag ky0 thuaat taio ra moai tro6eng cou nhieat noa
thaap hon nhieat foa binh thé6eng cula moai trodeng. Gidui hain gidda
nhieat fod lainh vag nhieat lod binh thé6sng cogn cou nhieau quan fieam
khauc nhau. Nhéng nhin chung thi gi6ui hain cuGa moai trédégng lainh lag

Trong moai trédang lainh Addic chia lagm hai vugng nhieat foa. Nou lag
khoa(ling nhieat foa déong thaap, khoaling nagy cou nhieat fioa tég 0 + 20°C
cogn khoaling nhieat foa cogn laii cogn goii lag nhieat noa lainh Aoang cuda
salin phaam. B6U0i vi khoa(ing nhieat fiod nagy lag khoaling nhieat foa fioling
baéng culia n6OUc, tuyg theo téeng loaii salin phaam mag nhieat fiod fAoung
I Loch sé6t phaut triean cuiia kyo thuaiat lainh.

Tow trobuc coang nguyean con ngoogi tuy chda bieat lagm lainh, nhong
Nad bieat nedn tauc duing cuda lainh vag 6ung duing chuung phuic vui trong
cuoac soang. Hoi nad bieat dugng maich nd6uc ngaam cou nhieat foa thaap
cha(ly qua fied chdlua thdic phaam, gidd cho thdic phaam fiddic ladu hon.

Ng66@i Ai cadp cod Raii Nad biedt dugng quait quait cho n66uc bay hoi
00 calic hoap xoéap fiead lagm maut khoang khi calich fiady 2500 naém.

Ng6dai AAn Noé vag ngddei Trung Quodc cauch fiady 2000 naém fad
bieat troan muodi voui n66uc hoaéc voui ndduc fRau fed taio nhieat fioa thadp

Kyd thuaat lainh hiedn faii baét fiaau phaut triean khi giatio so6 Black tim
ra aan nhieat hoal hoi vag nhieat aan noung chadly vago naém 1761 - 1764.
Con ng0606gi Nad bieadt lagm lainh baéng cauch cho bay hoéi chaéat loGng 63U aup

Sau Aou lag so6i hoau lolng A66ic khi SO, vago naém 1780 do Clouet vag
Monge tiean hagnh. Sang thed ky( théu XIX thi Faraday fiad hoau lolng
AO0ic hagng loait cauc chaat khi nho : H,S ; CO, ; CoH, ; NHs ; Oy ; No; HCL.

Naém 1834 Jacob Perkins (Anh) Aad phaut minh ra mauy lainh neun hdi
Aaau tiean voui Aaay Aul cauc thieat bo hiean Aaii goam cou mauy neun,
dagn ngong, dagn bay hoi vag van tieat [6u.

Sau nou cou hagng loait nhé phaut minh cula kyd s6 Carres (phaup) vea
mauy lainh haap thui chu kyg vag liean tuic voui cauc caép moai chaat khauc

+ Mauy lainh haap thui khuyeach taun hoagn toagn khoang cou chi tieat
chuyean fioang Addic Gerppt (Nouc) faéng kyl baéng phaut minh naém 1899
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vag Addic Platen cugng Munter (Thui Niedn) hoagn thiedn naém 1922. Mauy
lainh Ejector hdi n66uc Raau tiean do Leiblane chea taio naém 1910. Nou cou
caau taio raat Aén gialn, naéng 166ing tieau todn lag nhieat naéng do fou
nou cou thea tadn duing cauc nguoan phea thadi.

Moéat soi kiedn quan troing cudia loch s60 phaut triean kyd thuaat lainh
lag vieac salin xuaat vag 6ung duing Freon 64 My6 vago naém 1930. Freon
lag cauc khi Hidrocarbon A6dic thay thea moat phaan hay toagn boa cauc
nguyean tol Hydro baeng cauc nguyean t6a goac halogen nho ; Cl ; F; Br.

Freon lag nhodng chaat lainh cou nhieau tinh chaat quyu bauu nho
khoang chauy, khoang noa, khoang fioac haii, phug hbip voui chu trinh lagm
vieac cula mauy lainh neun hoéi. Nou Aad goup phaan tich céic vago vieac
thulic fady kyd thuaéat lainh phaut triean. Nhaat lag kyd thuaat fieau hoag
khoang khi.

Ngagy nay kyd thuaat lainh hiean faii fiad phaut triean radt mainh,
cugng voOui s6i phaut triedn culia khoa hoic, kyd thuaat lainh fiad colu nhodng
bobuc tiedn vooit baac.

+ Phaim vi nhieat noa cula kyo thuaat lainh ngagy cagng n6dic mod roang.
Ng606gi ta Aang tiean daan nhieat noa khoang tuyeat Roai.

+ Coang suaat lainh culia mauy cudng n6dic moa roang, tdog mauy lainh vagi
mW so60 duing trong phogng thi nghiedm fiedn calc toa hdip cou coang suaat
hagng trieau W 60U cauc trung tadam fieau tiedt khoang khi.

+ Hea thoang lainh ngagy nay thay vi vieac laép raup cauc chi tieat, thieat bo
lati vOui nhau thi cauc toa hoip ngagy cagng fi66ic hoagn thiedn, do fiou quau
trinh laép raup, s60 duing thuaan tiean vag chea foa lagm vieac hieau quad
hon.

+ Hiedu suadt mauy taéng lean fdaung kea, chi phi vaat tdé vag chi phi cho
moat Adn vo lainh gialm xuodng. Tuoadi thoi vag foa tin cady fodic taéng
lean. Moéuc noa téi Aoang hoau culia cauc hea thoang lainh vag cauc mauy
lainh AG6ic taéng lean rod reat. Nhodng thiedt bo téi Aoang hoagn toagn
baeng niean tdéd vag vi Aiean toéd thay thea cho cauc thiedt bo thao tauc
baeng tay.

I1.Y2u cCu khi thiOt kO mZt b»ng kho I'nh:
1.Y?u cCu chung ®éi vii mZAt b»ng kho bfo quin:



Quy holch m/Et b»ng Ip bé trY c,c n-i sfn xuEt cho phi hip vii d®y chuyOn c«ng
nghO, ®0 ®'t ®ic moc titu ®4 thx cCn phi phi hop c¢,c y2u cCu sau:

- PhYli bé trY m/Et b»ng kho bfo qufn phi hip vii d®©y chuyOn c«ng nghO, sfn
phEm ®i theo dOy truyOn kh«ng gZp nhau, kh«ng chang chbo [2n nhau, ®an xen |En
nhau.

- 8m bYo su VEn hunh tiOn i, di tiOn, chi phY ®Cu t thEp

- PhYli ®m bYo kil thuEt an topn, chéng ch.y nee.

- M/Et b»ng khi quy hotch phfi tYnh ®0n kh{ n"ng mé réng ph©n xéng hoZc xY

nghiOp.

Quy hoch mZt b»ng kho bfo quin cCn phii ®m bfo viOc vEn hunh xY nghiOp ri
tiOn v thuEn lii. C- sé chYnh ®O gifm chi phY vEn hunh Ip gifm dRng nhiOt x©m nhEp
kho bflo qufin, giffm thO tYch vu gifm nhN c.c c«ng viOc chang chbo nhau, ®0 gifm
diRng nhiOt qua v, ch thx cCn gifm diOn tYch xung quanh. Kh«ng nh+ng lpm t'ng taen thEt
nhiOt qua v, ch, cRn lum t'ng c_c chi phY v nguy?n vEt [iOu kh_c.

- BiOn ph,p ®0 gifm dRng nhiOt x©m nhEp vpo kho bfo quin chéng ta txm ¢ ch
ng'n chZEn, khi chong ta mé cda kho bflo quiin ®ei vii nh+ng kho tiOp xc b2n ngoyi.

Py < P

Giffm dRng nhiOt x©m nhEp khi mé cda kho bfo quin thuc hiOn nh+ng c_ch sau:

+ Ding mpung che ch3an viOc ®i 14, kha kh'n trong khi lum viOc .

+ X©y dung hunh lang ®2m, nhEt ®gi vii hO théng kho bYo quiin lin.

+ Lpum mpng gid ®O ch3n gié bén ngoai xam nhap vao trong phong lanh (®4t quit

& coa) c«ng t¥ac ®iOn ®iOu khiOn qut g%an liOn vii ¢ .nh coa, khi coa mé thx quit

chly, ngic % khi ®&ng coa thx qut dong.

Quy hotch phfi tYnh ®0n ®4c ®iOm cfia hO théng I'nh. HO théng I*nh kho bfo
qufn ®«ng nhiOt ®é kh«ng khY kho rEt thEp nhiOt ®é —25°C. NOn kho phfi tiOp xdc vii
mAt ®Et sau mét théi gian dui Ium cho nhiOt ®é ciia nOn kho ht thEp dCn xuéng khi
nhiOt ®é ciia nOn ®Et gifm thx xfy ra hiOn ting nic trong ®Et ®ang b'ng.

NOn kho vO mZt ly thuyOt khi ®t 0°C nic trong nOn ®Et ®ang b'ng chuyOn pha td
lang sang r¥n. Do ®& kho si 1&i 12n dO ph, vi cEu troc x@y dung cfia kho. Vx vEy ®0 tr.nh
hiOn ting nuy ta lum nh sau :



+ Kh«ng nén bé trY nh+ng kho bfo qufin ca nhiOt ®é thEp s,t mAt ®Et ca, ®iOu
kiOn n2n bé trY trén cao .

+ NOn kho x©y c,c éng th«ng gid ®éng kYnh 200 + 300 mm, ®ic x©y dung c,ch
nhau 1 + 1,5 m to ®iOu kiOn cho kh«ng khY tuCn hopn qua hO théng éng nuy lum cho
nOn ®Et nhiOt ®é kh«ng thay ®eei

+ € nic ta théng xfly ra 10 16t cho n®n c,c kho bfo quin théng ®ic x©y [34p cao h-n
mAEt ®Et, khi ®3 khofing tréng dii nOn kho chYnh Ip khofing th«ng gia.

+ Séi Em spn kho, nOn kho b»ng c_ch 134p ®4t c.c dOy ®iOn tré, ®éng kYnh d©y
®iOn tré Iu 8 + 12 mm ®/t vpo ®Oy ®iOn tré mét ®iOn ,p U n»m trong 24 + 26V,
nhiOt ®é ®iOu khiOn ti ®éng kh«ng nha h-n 1 + 2°C( 134p r-le nhiOt ®¢é ) Ium viOc theo
nguyan t¥%c su thay ®eei nhiOt ®¢, su thay ®aei vO su gifm né hoZc thay ®aei nhiOt ®¢€,
su thay ®aei dbch chuyOn ¢ c ®Rn bEy.



CHOONG 2
THIEAT KEA KHO LAiNH BAUO QUAUN NOANG

1.1 KHAUO SAUT SO NOA MAET BAENG LAUP NAET KHO LAINH:
1.1 Choin fioa fieam xady doing kho lainh.

Choin fidafiedmxadydoingkholainhlag coangtatickhoangtheathieduvagfioungvai trog
guantroingtrongquau trinhthiedtkedvagxadyndingkho. Khi choinfidafieamthi ta biedtfiodic
caucthoangsoa vea khi to6ing thully vaén, noalyu... tog fou feara cauc phodngaunthiedtked
vag xady doing kho cho thich hdip fied lagm cho coangtrinh cou giali thagnhlag thadpnhadtvag

.....

phodngxaayddingkho.

1.2 Cauc thoang soa vea khi haau.

Cauic thoangsoa nagy fiad fdoic thoangked trong nhieau naém, khi tinh toatin fied fialim
baliofnoa an toagncao thi ta thddanglady caucgiau tro cao nhadt(chedfioa khaécnghiedtnhadt)
t6@ fiolisedfalimbaliokho vadnhagnhlag antoagntrongmoii fiieaukiedncolthedxalyra magta

.....

Balng2.1Thoangsoaveakhihaau 60NHA TRANG

Nhieatfioa,’C No&aamtoongrioai, %
TB calinaém Mugaheg Mugafioang Mugaheg Mugafioang
26,5 36,6 17,7 79 78

2.1 Chea ioa batio quaiin saiin phaam trong kho:

Chedfioabalioqualinsalinphaamtrongkho cudéngchinhlagfiieaukiednmoaitrodengtrong
kho magta phadi taio ra fied duy tri salinphaamao( traing thali vag chadt|66ing theo yeau caau
coangnghea.

a. Choin nhieit fioa batio quatin.
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Nhieat fiod balo qualn thoic thaam phali fi66ic I6ia choin tredn c6 sb6( kinh
thuaat. Nou phui thuoac vago toégng loaii salin phadm vag thogi gian balio qualn
Thogi gian balo qualn cagng laau nogi holi nhieat noa balo qualdn cagng thadp. Cz:
tr6d noang caan balo quadn 60 nhieat Aoa it nhaat baeng nhieat fioa cula saln |
fioang tralnh khoang fied rad floang vag taui keat tinh laii lagm gialim chaat 166ing s.

Ta clon bdo quan dong ca béo & nhieat noa balo quadln lag 425 + 2

b. Noi adm cuiia khoang khi trong kho lainh.

No& adm culia khoang khi trong kho coli alinh héd(ing raét 16Un fiedn chaét166ing sall
phaamkhi s duing. B6di vi fiodaamculiakhodngkhi trongkho coli liednquanmaatthieétiiedn
thedmagta choinficdaamculiakhoédngkhi chothichhoip.

Sa(in phadmdo nhagmatly chedbieanra fieaufiddic bao goli baénggiady Catongkhi fida
vagokholainh.Cho neén choinfiodaamculiakhodngkhi trongkho >80%.

c. Toac iioa khoang khi trong kho lainh.

Khoangkhi chuyedniioangtrongkho cou taticduinglady fii 166ing nhiedtculiasalinphaam
baloqualn,nhiesdt truyeanvagodo médcdla,do caaunhieadt,do ngddeilao hoang,do mauymouc
thiedtbo hoaitfioangtrongkho. Ngoagi ra cognfialimbaliosdi fioangfieaunhieatfiod, iodaamvag
hainchedanadmmodchoaitfioang.

Ta thiedtkedkhoangkhi fiodildu c660ngbducbaengquaitgiouvoui vaantoac v =3 m/s.

2.2. X.c ®pnh sé ling vp kYch thudc cac budng lanh:

Dung tYch kho Iinh Ip ®* ling c— bfin ¢Cn thiOt ®O x,c ®Pnh sé ling buang I'nh. Dung
tYch kho I'nh I Iing hung ®ic bfo qufin ®&ng théi lin nhEt trong kho. Sé ling vu kYch thic
buéng Inh phé thuéc vpo loti hung ®ic bfo quin trong kho, ®&c ®Om kho Inh.

1. Dung tYch kho I'nh: E = 1500 tan

Dung tYch kho I'nh ®ic x,¢c ®Pnh theo biOu thgc:

E=V.gv sach hudng dan thiét ké hé thdng lanh_ Nguyén Dlrc Lgi(TL1)
Trong ®a:
E — I dung tYch kho I*nh (tén)
V- lp thO tYch kho Itnh m3;
g~ ®pPnh mgc chEt tfi thO tYch t/m?;
Tra bfing 2.4 hudng dan thiét k€& hé thOng lanh (TL1) trang 32:
gv= 0.45 t/m* (bdo quan déng sdn phdm ca dong lanh)
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V=E/g,= 1500/0.45= 3333,33 m®
2. DiOn tYch chEt tTi:
DiOn tYch chEt tfi ®ic x,c ®Pnh qua thO tYch buéng I:nh vu chiOu cao chEt t9i:
Trong ®a:
F- In diOn tYch chEt tfi, m?%
h- I chiOu cao chEt tfi, m;

ChiOu cao chEt tfi Iu chiOu cao l« hpng chEt trong kho. ChiOu cao npy phé thuéc
vuo ph-ng ph,p béc di, bao bx ®ing hung na ca thO ®ic x,c ®Pnh b»ng chiOu cao buang
I’nh trd ®i phCn 134p ®4t dun I'nh v kh«ng gian cCn thidt ®O n©ng hung vu di hpng vii
kho I'nh mét tCng chén: ta chon chi€u cao cla phong lanh 6m khi ®a chiOu cao chEt ti Iu: 5
m

F=V/h =3333,33 /5 = 666,67 m?
3. TYi trang cfa trCn v nOn :
§ic tYnh to,n theo ®pnh mac chEt t1i v chiOu cao chEt tfi cfia nOn vy gi, treo ho/c
mac treo cfia trCn.
g=gv.h  (TL1)
Trong ®a:
gr It ®Pnh mac chEt tfi theo diOn tYch , t/m?
g=gv.h =0,45.5=2,25t/m?
4. DiOn tYch I'nh c¢Cn x©y dung:
F=F/B:  (TL1)
Trong ®&:
F- diOn tYch I'nh cCn x©y ding, m?
Be.hO sé s dong diOn tYch c,c budng , ®ic tYnh cho ¢ ®éng ®i vu ¢ c diOn
tYch gi+a c,c l« hung.
Theo b{ing 2.5 trang 34 (TL1) chéan 3= = 0,80
VEy:
F=666,67/0,80 = 833,34 m?
5. X,c ®Pnh sé buang I*'nh cCn x©y ding:
Ta ca: Z=F/f (TL1)
12



Trong ®4 : f- diOn tYch Inh quy chuEn 1a bdi sO cla f= 36 m2. Ta chon dién tich phong 1a
f=108 m?

VEYy:
Z=F/f=833,34/108=7,72
Chéan 8 buang mci buang ca diOn tYch Ip: 108 m?
8.108 = 864 m?
6. Dung tYch thuc tO cia kho si Ip:
E=E.Z/Z=1500 x 8/7,72=1554,4 (tdn) (TL1)
7. X.c ®Pnh budng kOt ®«ng phé:

Trong qu, trxnh vEn truyOn hpng vuo kho bfo qufn sn phEm bi ndng [n tran ( -8 °C)
na chiOn khofing td (15+ 35) taeng kheéi ling hpung nhEp vpo trong kho. ST ®ic chuyOn vuo
trong buéng kOt ®«ng phd ®O ht nhidt ®é tiOp ®On nhidt ®é bfo quyn (-18°C).
VEytaca:

Mie = Mo X (1-0) X B x m/365 (TL3)

Vii

1-¢ : T4 1O hpng ca nhiOt ®é cao h-n —8°C ®ic ®a vuo phiRng kOt ®«ng tric khi ®a
vuo phi3ng bfo quin.

Ewe : Dung tYch buéng kOt ®«ng.

B: HOsévRngquayB=5+6 (TL3)

m: HO sé nhEp hung kh«ng kO ®0n m=2,5 (TL3)
suy ra:

Eo = Mo X 365/(1-0) xBxm  (TL3)
Taca:
Mie = (15 + 35)Me

Mutaca: Me =10 kg/s  (theo phCn 4)

VEy : M = 15x 10/100= 1,5 (1)

Suyra: Ewe = 1,5x 365 /(1-0,65) x 6 x 2,5 =104 (t)
8. X,c ®Pnh dung tYch buéng I'nh:

Taca:
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Ew=Vxg, (TL1)
Vii gv= 0,45 (t/m?) (TL1)
VEYy : V=E/g,= 1554,4/0.45= 3454,2 m®

9. X_.c ®pnh diOn tYch hCm bfo vO ®, cOy:

Trong kho Inh c,c sfin phEm ®éng I'nh lu«n ®ic ip ®, ®O kxm h-m su ph,t triOn ciia vi
sinh vEt, m/Et kh,c khi vEn chuyOn hung t6 kho I'nh ph©n phéi ®On n-i ti2u ding thx ®,
|6¢ npy phéc vo cho c,c xe I'nh, v nd cong tr+ Itnh khi x{ly ra su ce: 200 c©y do ®a ta x©y
dung kho bfo quiin nic ®, trong mét nguy Iu:

KYch thic cfia kho Iu:

F=G/¢x Be xH
Vii
G : Sgc chga ciia kho
¢ : Titzu chuEn xOp ®, ciia kho bfo quin ¢ =0,8 (t/m)
Br : HO sé chga ®Cy , B- =0,5
H :chiOu cao h+u Ych, chan H=1,5
VEy :

F=10/0,8x0,5x15 =25 (m?
VEy chéan kYch thic hCm bfo qufin |u: S=5 x5 (m)
H = 2,4 (m) chiOu cao kho bfo quqn.
2.3.Quy Ho'ch MA&t B»ng Kho L'nh:

Quy hotch mAEt b»ng kho I*nh Ip bé trY nh+ng n=i lpum viOc , sfn xuEt, x6 1y Itnh,
bflo qufin v nh+ng n=i phé tri vii d©y chuyOn c«ng nghO. §0 ®t ®ic méc ®Ych ®& cCn
ph{i tu©n thii nh+ng y2u cCu sau:

Ph{li bé trY c,c budng I:nh phi hip vii d©y chuyOn c«ng nghO. STn phEm ®i theo
dO©y chuyOn kh«ng g#p nhau, kh«ng ®an chbo nhau. C.c coa ra vuo coda budng chga
phfi ®Ou quay ra hpnh lang. Cong cé thO kh«ng ding hunh lang nhng sfin phEm theo dOy
chuyOn kh«ng ®ic g/&p nhau.
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Quy hotch cCn phfi ® chi phY ®Cu t nha nhEt, CCn sé déng réng r-i c.c ®iOu
kiOn ti2u chuEn gifm ®On mac thEp nhEt ¢.c diOn tYch Itnh phd tri nhng VEn ®m bfo
tiOn nghi. Gifm c«ng suEt thiOt bb ®On mac thEp nhEt.

Quy hotch m/Et b»ng cCn phfii ®m bfo st VEn hunh ti2n Iii v di tiOn.,
Quy ho'ch phfi ®m bfo 1&i ®i I3 thuEn tiOncho viOc béc xOp thit c«ng hay ¢~ gYii
®: thiOt kO.

ChiOu réng kho Itnh nhiOu tCng kh«ng qu, 40 m.

ChiOu réng kho I*'nh mét tCng phi hip vii khofing vit lin nhEt Ip :12 m.

ChiOu dpi ciia kho 1'nh c& ®éng s%t n2n chan ®0 chga ®ic n'm toa tpu béc xOp
cing mét loc.

Kho Itnh c& thO tYch ®0n 600t kh«ng cCn bé trY ®éng s%t, ch@ ca mét sOn béc
di « t« déc theo chiOu dui kho I*nh.

80 ®Tm taen thEt nhiOt qua kOt cEu bao che, c¢.c kho Inh cing nhiOt ®é ®ic
nham I mét khei.

MZEt b»ng kho Itnh phfi phi hip vii hO théng ®- chan. BiOu nuy rEt quan trang vii
kho I'nh mét tCng vx kh«ng ph{ji lu«n lu«n ®a ®ic m«i chEt I'nh t6 ¢, ¢ thiOt bb Iinh vO, do
®3a ph{i chuyOn sang s— ®4 lin h-n vii viOc cEp lang té dii I2n.

MZEt b»ng kho I*nh phii ®n bYo kil thuEt, an toun phRRng ch,y ch+a ch,y.

Khi thiOt kO kho Itnh cCn phfi tYnh to,n ®On kh n"ng mé réng kho I*nh.

15



Ch-ng Il
TYnh c_ch nhiOt, c_.ch Em kho I'nh.

I.CEu tréc x©y dung vp c.ch nhiGt kho I*nh.

1.Méc ®Ych ciia viOc ¢ ch nhiOt phRng I'nh:

NhiOt ®¢ t,, trong khi ®3 nhiOt ®& m«i tréng (> to). I'nh trong xY nghiOp ®«ng Inh.
CEu tréc ¢,ch nhiOt chiOm 25 ->40 % chi phY x©y dung xY nghi®p. Do ®& phfi ®/c biOt
ch6é y ®0n viOc chén cEu tréc ¢ ch nhiGt. ThiOt kO v khi thi c«ng nOu cEu tlo cfia v,ch
c,ch nhiOt Iy ®IOm cEu tréc x©y dung c,ch nhidt xEu thx n&d kh«ng ®m bfo chO ®¢é
nhiOt vu Em theo y2u cCu lum t'ng st kh« ngét sfn phEm, h hang sfn phEm vy t'ng chi
phY sfin xuEt I*nh (t'ng chi phY VEn hunh).

Do vEy viOc c,ch nhiOt cho kho I'nh ®ic xem xBt v coi trang vEn ®O npy. §4c
biOt ®ei vii hO théng kho Itnh x©y dlng trong phRng I*nh lu«n lu«n phi duy trx nhiOt ®é
thEp.

Do ®3 st chanh 10ch nhiOt ®é nh tran lu«n lu«n xuEt hiOn dRng nhiOt x©m nhEp td
NQOWI M«i tréng Vo.

8ei vii kho I'nh cfia chéng ta, mdc ®Ych x©y ding gifm dRng nhiOt x©m nhEp td
ngoui m«i tréng vpo trong kho, ch@ cl3n b»ng c,ch t'ng Ry IPn.

Rw : nhiOt tré cia v,ch (tac Ip cfn tré dRng nhiOt ) muén t'ng dRng nhiOt tré chia
v.ch ca nhiOu c,ch nhng tét nhEt I x©y téng duy 12n mét ¢ ch phi hip nhEt 134p vEt liOu
c,ch nhiOt.

*y nghUa :

ViOc c,ch nhiOt cho v,ch kho Itnh n& sl lum gifm bit hiOu sé& nhiOt ®¢ ciia bO m/Et
phYa trong kho v nhiOt ®é kh«ng khY trong kho.

At = tw, — t
Khi hiOu nhiOt ®é lin si lum t'ng st tuCn hopn ciia kh«ng khY gCn v_ch, st tuCn
hopn kh«ng khY t'ng [2n lum t'ng st kh« ngét cfia sn phEm vpo mia hi, ngic 1% lpm sfin
phEm qu, I*nh vpo mia ®«ng .
8O tr_.nh hiOn ting nuy khi x3p xOp sn phEm vpo trong kho I*nh kh«ng ®ic xOp
sfin phEm vpo st v.ch kho. T6 nh+ng ly do tr2n viOc ¢ ch nhiOt cho kho I*nh rEt I tEt yOu.
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2. Méc ®Ych cia viOc ¢c.ch Em :

NhiOt ®é m«i tréng xung quanh bao gié lin h-n nhiOt ®é cfia kh«ng khY trong
phRng Inh cho 12n ®& Em (d=g/kg k°) cfia kh«ng khY xung quanh lin h-n phong Itnh, kOt
quy ph,t sinh ®é chanh IOch ®¢é chga Em.

Ad = dng = dn
hay Ip p suEt rigng phCn ciia h-i nic na sinh ra :
Ay =pf-pd

8Oy I nguyn nh®n to ra m«i tréng Em trong v ch kho Itnh. St chanh IOch vO ,p
suEt h-i nic trong vy ngopi tto n2n dRng h-i nic tto nn dRng h-i nic khyOch t.n qua v_ch

kho vpo trong phRRng I'nh nd ®ic ® nh gi, qua th«ng sé gai Iu mEt ®é ding Em w .

_ Phl1—Ph?2
= H

Trong ®a:
P :,p SUEL h=i nic b2n ngopi
Phz : ,p SUEt h=i nic b2n trong
H : Tré luc dEn Em m2sp/kg.
ViOc chEm dat hopn topn di3ng nhiOt Em ®i qua v,ch khi mp lu«n lu«n tén ti At v
A, Ip ®iOu kh«ng thO thuc hiOn ®ic. Vx khi ®3 v, ch kho ca tré luc nhiOt v Em v« cing lin
nhng nOu t'ng mét c_ch hip ly nhiOt tré vu Em tré v Em tré thx ca thO gifm ®ic diRng
nhiOt v Em.
®0 gifi quyOt VEn ®O npy ta phfi thac hidn viOc c,ch nhidt vy ¢,ch Em chia
kho I*'nh .
NOu ®0 cho Em x©m nhEp vpo qua v,ch qua v ch kho I'nh g©y ra mét sé t.c
hai:
N& lpum Em vEt liOu c,ch nhidt lpm gifim khY n"ng ¢ ch nhiGt cha vEt liOu.
N& Ilum cho c,c vEt [iOu tham gia vpo cEu tréc vuo kho Itnh Ium it nhanh , méc n.t.
Em ®i vpo mang theo nhiOt vpo lum t'ng nhiOt tfi ciia thiOt bb Itnh Bn (t'ng nhiOt
tfi cfia budng) ®ang théi na lum t'ng kh{ n'ng mEt khéi ling cfia sfn phEm (do chuyOn
pha td lang sang h-i) . 80 kh3c phoc nh+ng t,c hti n2u tran ngéi ta phYi c,ch Em cho kho.
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Il.cEu tréc ciia c,ch nhiOt - c.ch Em :

1.CEu tréc ¢ ch nhift:

CEu tréc ¢ ch nhiOt ®m bfo su lidn tbc kh«ng tto ra ¢.c cCu nhiGt hiOn ting ®ét
nhiOt. §éi vii kho x©y khi 134p ¢ ch nhiGt cho c«ng trxnh kh«ng n2n ®O hé c¢.c mich ghbp
gi+a c.c tEm c_ch nhiOt .

VP trY 13ap ®/4t :

+ §@i vii téng c,ch nhiOt ®/t phYa trong hay phYa ngopi ®0Ou ®ic cf nhng ®0 bfo
vO lip c,ch nhiOt, cEu troc tét thx 134p ban trong téng ca i h-n.

+ §&i vii nOn I34p dii mAEt nOn.

+ 8@&i vii trCn thx 134p lip c,ch nhiOt phYa tran hay phYa dii ®0Ou ®ic tul thuéc vuo
diOn tYch.

Theo ®O tui thiOt kO cfia em, em chén cEu troc ¢,ch nhiOt I polystyrol (styrofor)
®0 c,ch nhiOt cho kho (trCn ,téng, nOn).

2.CEu tréc c¢,ch Em:

VO nguy?2n t3%4c cEu troc ¢,ch Em 134p vO phYa cd ®é Em cao (vO phYa néng).

Khi I34p cEu troc ¢,ch Em cho kho em chan Ip nhiia ®éng vy giEy dCu ding ®0 ¢ ch
Em cho téng, nOn cRn trCn ding t«n ®O lip ®ang théi cong ®O c¢.ch Em.

lll. Ph-ng ph, p x©y dung kho bfo qufn

Trong thuc tO sfn xuEt hiOn nay ca 2 ph-ng ph_p x©y ding kho théng s6 déng
Ilu kho x©y v kho 134p ghbp.

Kho 134p ghBp : ca u ®Om Ip kYch thic 134p ghPp ti2u chuEn, thao t.c 134p ghbp
dO dung, c,ch Em hopn topn , théi gian thi c«ng ng¥n, hiOu quy cao....tuy nhi?n na cé nh-
ic ®Om lu gi, thunh cao, chi phY ®Cu t lin , kh«ng tEn dong ®ic nguan nhi2n liOu s¥4n ca
tli ®Pa ph-ng.

Kho x©y : c& u ®iOm Iu c& kh{ n"ng tEn dong nguén nguyan liOu s¥n c& tii ®ba
ph-ng, c.c nguy?n vEt liOu s¥n cé ciia xY nghiOp, gi. thunh ri, chi phY ®Cu t thEp. Tuy
nhi2n na ca nhic ®iOm Iy théi gian thi c«ng kDo dui cEu tréc x©y dung phac tip.

Ta chon phuong an thiét ké: kho lanh 1ap ghép

Yéu cau doi v6i kho lanh 1ap ghép:
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Ciing giOng nhu cac thiét bj lanh thuong nghiép va cac kho lanh khac, kho lanh 1ap
ghép thudng c6 cac yéu cau sau:

Kho lanh dugc 1ap dat & vi tri thudn tién lam viéc hiéu qud, dua hang vao va 13y ra
nhanh chong.

Nén b0 tri ddy ngang mat bang san d€ cé th€ s dung xe ddy bOc x€p hodc phuong
tién co gidi bOc x€p hang. N€u st dung xe gidi can ddm bdo tai trong nén.

Can du tru dién tich thao tac, bOc x€p trong kho ma khong d€ mat dién tich bdo quan.

Can vé sinh tay rlfa d€ dang, cac tam bén trong khéng dugc han ri. Phdi c6 chG thoét
nuGc ma khong dnh huéng dén cach nhiét

Vach khong duQc dong suOng

Kho phai duy tri dugc pham vi nhiét dd yéu cau, bén canh dé con phai tinh dén do
am va tOc dd gi6 yéu cau

Pac biét chi y chGng am va cach nhiét qua khe hd cla cac tdm panel, vi khi bi am vat
liéu gidm hodc mat khd ning cach nhiét, may lanh phai 1am viéc lién tuc va tiéu tOn dién ning
tang. Am rét d& thdm qua khe h& gilra cac tdm panel khi silcon 1am kin khe khong lién tuc hodc
bi hu hai rach thlng...

Can ddm bao cic quy tac an toan phong chdy, chita chay va bao hd lao dbng.
IV Choin maét baéng xaay doing.

Ngoagi nhtdng yeau caau chung nad neau 60 phaantreanthi khi choin maétbaengxaay

dding caanphadichuuyu fiednneanmoungkho lainh phalivodngchaécdo fou phaditiednhagnh
khaliosautveaneanmoungvagmaic nGouC.

Viedc gia cod neanmoungnhieaukhi dadnfiednviedc taéngfialingked voan fiaautd xady
doing. Nedu madic ndduc quau léun, cauc nean moung vag coang trinh phadi cou biean phaup
chodngthadmaam.

Do nhieattha(i 60 thiedtbo ngongtui culiamoatkho lainh lag radtIéun nednngay tog khi
thiedtkedcaanphaditinh fiednnguoanndducriedagialinhiest.

Cudngnhdnguoanndduc, vieaccungcadphieaniedncoangtrinh, giauhieanvag xaaylaép
coangtrinhieancudnglag moatvaanieacaaniodic quantaamvi nousedalnhhd6ingheanvoan
Aaautd banfaau.

1. Yeau caau fioai voui buoang mauy vag thieat bo.
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Muic Aichculavieacboatri mauymoucvagthieatbo trongbuoangmauy.

Vaanhagnhmauythuaantiean.

Ruutngaénchieaudagi caucriddgngoang.

SoGduingbuoangmauyhieauqualinhaat, buoangmauygoin nhaat.
Nadmba(ioantoagnphogngmatly,chédachally, phogngnodvagvedsinhcoangnghieap.

Nadmba(iothuadntiednchoviedcbaliodddong,sddachdda,thaythedmally, thiedtbo.

Buoangmauythtdengriddic boatri satitvauchkho lainh fieafidd@ngoangnodi giodamaty,
thiedtbo, dagnlainhlag ngaénnhaat.
Buoangmauycoutheanaemchungtrongkhodinhagcutiakholainhhoaéctatichrogi

2. Boa tri maét baéng kho lainh.
Toagnthedkholainhfiangthiedtkeaidoic laéphiaéttrongnhagxddiingcot khungfidd maui
che.Neannhagx66(ingcaoso voui maétsaan khoalnghon1m.

Maéttréducculiakho fddic quay vea hédung NodngNamtiedpgialipvoui iddengoa toa
nean vieac boac xedp hagng radt thuaéntiean. Phia fioang giatp voui khaduthagnh phaamnean
vieacnhaaphagngvagokholaggaannhaat.

Kho lainhchsecotimoatbuoangl6tin, cotimoatcolialbun vaghai colianholifieanhadp vag
Xuadthagng.

Phogngmauynaétdl phiasaukholainh, vieachaétphogngmauynho vady sedthuaantiean
choquautrinhvaanhagnhcudngnhdbadotri, sddachddavagthaythea. ..

baliochaatl66ing culiasalinphadmtrodlcnhédngbiednfiodi culiathogi tiedtdo fiotikho fddic bod
tri xadydoing hagnhlanglainhsongsongvoéui saanboacxeaphagnghoau.Hagnhlanglainh AG6ic
ngaénvoui beanngoagi baengtddangbao, hagnhlang cou chieauroangdmialimbaliochoxe ruga
vadnchuyeanhagnghoalthuaantiednvaghagnhlang colichieaukhoalingl,4mso voui maétsaan,

nho vady sed fialimbadio cho xe ruga vaan chuyeanhagnghoativagotasdn trongxe khodngcaan
boacddd.
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T606@ng bao cou colialéun fied cho xe lugi tadn vago trong hagnhlang lainh, xung quanh
c6laloun colibaohoi elip chaétvago xe khi xuadthagngrieanalimbadliokhodngtodanthaatnhiest
ra beanngoagi moaitréoeng.

[T [T IT IT IT [T [
1. Panel cath nhiefi /
2.Conléhthoggion 6/
3. Befoag chau |6t
KhuTP 4, Nea fiabifial
vadhagh 5. Mayi net
lang 6. Dag lahh
lahh BB
Phoag
1 may
2 /i
OOO<
oY oYY Y0000 0 074
OOOOOOOOOOQO\QCO
400 \ 19200 4

B-B. Maétcaétngangkholainh.

1.Xe boé hagg

2.Xe hagg xuatikho

\E w

3.Haghlanglahh g @ @ @

4000 o d P

Xe vagoboachagng.
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1. To0mg bao nhaexdddg

2. Xeboéxed hagg
3,Baohdi epkin

Xe boacxeaphagnglugi tagnvagotronghagnhlanglainh

3. CAAU TRUUC XAAY DOING VA@ CAUCH NHIEAT KHO LAINH

Kho lainh luoankhaucvéui cauc coangtrinh xaay déing khauc6d choa moai trodagngbean
trong kholainhluoanluoanduytri 60 nhiedtfioatoongfiodi thadp, fiodaamtdongfiodi caoso voui
mMoaitrédgngbean ngoagi. Do soi cheanhledachnhiedtfiodldun neanluoancou moatdoagngnhiedt
vag moatdogngadmxaamnhadptog moai trédengbednngoagi vagokho lainh, dogngnhiedttodn
thaatalinhh6oUng fiedanvieac choin naéngsuadtlainh vag chi phi cho moatfion vo lainh. Dogng
admcoutaucfiodingxadufiednvadtlieducauchnhiedtlagmgialimtuodithoi culiavaatliedu cauch
nhieatvagmadtkhalnaéngcauchnhiest.

T6@ Nhoongyeadu tod phaantich trean, ta thady vai trog culia cadutrutic cauch nhiedtfiodi
voUi kho lainh lag ragt1dun. Ned cho kho lainh col chaétl66ing toat fialmbalio iddic yeducaau
chedfioabalioqualinsalinphaamnhonhieatriod, iodaam,chi phi vadnhagnhkho gialmvagtuodi
thoi cullakho dagi, thi cadutrulicxady doing vag cauchnhiedtcatichaam phadi fialpoungAdoic
yeaucaausau:

+ Nalmba(io fiod beanvddng ladu dagi theo tuodi thoi déi kiedncutiakho ( 25 naémiioai
voui kholainhnho(,50 naémioai voui kholainhtrungbinh, 100naémioai voui kholanhléunvag
raatiéun).

+Chounoddic tadi troingculabalnthaanvag culia hagnghoaubaloqualinxeaptreannean
hoaéctreotreangiau, treo6( todanghoaéctraan.

+ Phali choang fiddic adm xaamnhadptoa bedn ngoagi vago vag bea maéttddang bean
ngoagikhoangbo foing s66ang.
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+Phalifalimbaliocauchnhieattodt, gialmchi phi fAiaauté chomauylainhvagvaanhagnh.

+Pha(lichoangfitdic challynodvagantoagn.
+Thuaantieanchovieacboacd66 vagsaépseaphagnghoaubaengcd gidui.

+Phalikinhtea.
3.1 Keat caau nean moung kho lainh.

Do fiaécthug culiakho lainh lag fied batiogualinhagnghoatido fiol phalii col cadutrutic
voongchaéc,moungphadichounodic taditroingcula toagnboakedtcaduxaaydding, moungkho
A60ic xaaydoingtuyathuodcvagokeatcadunoachaanculiandi xaaydoing.

Do kho lainh xady doing theophdongaun laép gheupneantoagnboa kho nodic Raéttrean
neannhagx660ng, neannddic Aaammoat|oup Hadthiau falimbaliokhoangbo lutun khi cou vaat
naéngfieglean, phiatreanfidéic filoamoatlbup beatoangchouldic.

Neankho lainh Ad0ic thiedtkeacaokhoalingl,4mso voui maétsaan.Nho vady radtthuaan
tieanchovieacboacseaphagnghoauleanxe, vagluoangiod cho kho Addic khoarauotraunhuung
gaaptrongmugamada.

Kedtcaduneankho phuithuoacvagonhieauyeautoa.

- Nhiedtfioakholainh.

- Tadi troingbaloqualnhagng.

- Dungtichkholainh.
Yedu caau culla nean phadi col fioa raén chaéc, tuoai thoi cao, vea sinh ded dagng, ded thoatt
nooUC.

Tadi troingculiahagngbaloqualnsedchi phoaifieanioaraénchaécculanean,khalinaéng
chouluunculianean.Nedutadi troing hagngbalioqualincagngléun thi caautruucneankho lainh
phadithiedtkeacoufoachouneuncao.

Caautruucneankholainhgoamcou.
- L6Up cauichnhieat, calichaamlag calictadmpaneltieduchuaan.
- Cauiccon|66n fidoic fiuticbaengbeatodnghoaécxadybaénggaichfiedtaiosoi

thoangthoaunghainchearaeseutchopanelnean,traunhhieantd6ingcdi nean.
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- L6éup bedtoangchouldic.
- Léup Aaathaunodic haamneunchaét.

F——Panel Nnea

—— Con 166N

TS T S S T S S S ST S S T S S T S S

1400
1270

1070

< < < < <

1000,

=
<

— _ Beboag saa

/ﬁ—' Nea Rnatnadu

Neanmoungkholainh.

3.2 Caau trutc vauch vag traan kho lainh.
Todeng phia tréduc sadn quay hédung Noang Nam fiddic xady baéng gaich, phia sau cou

t606@ngbao vag mauitoan, xag xuoangbaoche phiaTady Nam
NoangBaécgiatpvoui phadnxddingchedbiedn.

giaupvoui phogngmauy, phia

Kho lainhlaépgheupcou cadutruucvauch, traanvagneanlag cauctadgmpanel

Caucthoangsodaculiapanelcauchnhieat:
+Chieaudagi, h =6000mm. (panelvauch)
h =4800mm. ( paneltraanvagnean)
+Chieau roang,r =1200mm.
+ Ty( troing, 30 + 40.kg/m

| —tolemeineg

{6 cathnhied
(Polywethane:
foam)

+ No& chou neun, 0,2 + 0,29 Mpa.
+ Hea sod daan nhieat. A = 0,018 + 0,02W/mK.
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+ Phoong phaup laép gheup, gheup baeng khoau
camlocking hoaéc gheup baeng moang aam dodng.
3.3 Caau trutic maui kho lainh.
Maui kho lainh Alangthiedtkea cou nhiedmvui balio ved cho kho troduc nhodng biedn fiodi
culiathogi tiedtnaéngmada, baliovea soi lagmvieac culiacoangnhaan,che chaéncho heathoang
mauylainh, neanmauikho phadifaitiddic nhddngyeaucaausaul.

Maui kho pha(i halmba(ioche méache naéngtoat cho cadutruuckho vag heathoanglainh.
Maui kho khoangiooic fioing ndouc, khoangniodic thaamnoduc, hoadoacculamauikhoit nhaat
phalilag 2%. Vi vaaytrongphddngaunthieatkeanagychoin mauikho baengtodnmaguxanhlau
caay,naangnodbaengboaphaankhungsaét.

3.4 Caau trutc céia vag magn chaén khi.

- Kho lainh Aangthiedtkea chaecou moatbuoangloun neancou 1 coliaroangléunvag?2 céla
nhod.

- Kichthobduccobaléun: L1500x H2000x 150mm.

- Kich théduccolanhol: (colabagnlea). 600x 600x 150mm.

Bean trong moai cola cou boa tri magn chaénkhi lagm baengnhoia delio PVC Stripcutain,
chieauroangmoai dadi lag 200 mmchoangmi leannhau50 mm. Cadutruuccoélialag moattadm
cauchnhieat, cou balinlea toi foang, xung quanh cou neamkin baengcao su, cou bod tri nam
chadmmainhfiedhutitchaétcolafialmbatiofiodkin vaggialmthadtthoaltnhiedt, collacou thed
mOoGRooictosbedntrongfiedtraunhsdi coa.
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3.5 Caau truuc cauch nhiedt i66gng oang.
Trong heathoanglainh cauc n66gng oang Nddic cauch nhieatchu(iyeaulag, cauc N6ogng
oangcounhieatfioathaapnhdiddangodanghuut veamauyneun.

—~ .| -Okgthen

//j////\}\\ é Stirofo op bag
7/ <\ - op baeg
(7 —~ /// 2 madh (hoaé
— (Y — ﬁ ) boag thuydinh)
/ o /7/ e - Nilon 2 16p choég aén
N e/ - V oloa bot: beé ngoaiz
\§\<;<////////:44;5;/
o=

4. TINH TOAUN CAUCH NHIEAT VA@ CAUCH AAM CHO KHO
Cauch nhiedt buoanglainh coti nhiedmvui hain ched dogng nhiedttoan thadttog ngoagi
moai trodgng cou nhiedtfoa cao vago buoanglainh cou nhiedtfioa thaapquakeatcaaubao che.
Chaatl66ing culiavauchcauchnhieatphuithuoacchullyeauvagotinh chadtculiavaatlieaucauch
nhieat. Ned fialimbalio toat hiedu qual calich nhieatthi cadu trutic catich nhieét phaii coti tinh
chadtcauchnhieatvagmoatsoatinh chadtkhauc. Trongtinhtoaunchieaudaaycauchnhieatphadi
chinhxaucvagkinhtea.

4.1 Tinh toaun chieau dagy cauch nhieat.

Chieaudaayldup cauchnhieatiitdic tinhtog bieduthdtichedsoatruyeannhiedtk chovalch
phalngnhieaul up.
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Trongfou:
o, - lag hea soa toal nhieat cula moai trodeng bean ngoagi ( phia
noung) toui
vauch cauch nhieat, W/m?K;
o, - lag hea soa toal nhieat cula vauch buoang lainh vag buoang lainh,

W/m?K;

& - lag chieau dagy cula l6up vaat lieau thou i m;

\i - lag hea soa daan nhieat cuGa I6up vaat lieau thoéu i, W/mK;

d- lag chieau dagy culia I6up vaat lieau cauch nhieat, m;

Ao - lag hea sod daan nhieat cula vaat lieau cauch nhieat, W/mK;

K - lag hea soa truyean nhieat cudia vauch, W/m?K.

Baling 2.2 Thoang soa cauc l6up vaat liedu cu(ia panel tiedu chuaan.

Vaat lieau Chieau dagy Hea soa daan nhieat
M W/mK
Polyurethan Ocn 0,018
Toan lau 0,0012 45,36
SOn balo vea 0,0005 0,291

Kho balio qualin Aoang Addic thiedt ked voui ched fioa trong kho lag -
25+2 khong khi doi luu cudng blc vira phai
Do dobui nean kho fi6dic fied thoaling baéng cauc con 166n nean hea
soa toal nhieat a; vag hea soa truyean nhieat K Addic lady baeng giau tro so
vOui traan vag vauch kho lainh. Vaay ta cou:
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- Hed sod truyean nhieat K = 0,21 W/m?K;
- Hed so4 toal nhieat a; = 23,3 W/m?K;
- Hea soa toad nhieat a, = 9 W/m?K.
Ta cou bea daay cauch nhieat culia vauch, nean vag traan.

01 _Bl 2x0,0012 2><00005 1% 102,22 mm.

5, =0,018x
D21 233 4536 0,291

Ned Aalim ba(io calich nhieat toadt choin chieau daay tadm Panel lag &,
= 125 mm.
Ta cou hea soa truyean nhieat thoic.
1
K, = =0,2014
‘1 ,2x00012 2x0,0005, 0,125 1 W/ma3K.
233 4536 0,291 0,018 9

4.2 Tinh kieam tra foing soong.
Ned vauch khoang fioing s66ng thi hed sod truyean nhiedt thdic phadi thoad
kiedn sau; K K.. Ned an toagn thi K. < 0,95 x K..
Ks: Lag hed sod truyean nhieat foing s66ng nou fAddic xauc Aonh theo bieau
thouc sau.

Trongfiou:t ;- lag nhieat hoa khoang khi ngoagi moai tro6égng . Tai Nha
Trang: t = 37 °C va d® @m ¢ = 79%;(bdng nhiét d6 va d6 &m ding d€ tunhs todn hé théng
lanh tai cdc dia phurong_trang 7_tai liéu HDTKHTL_Nguyén PUrc Loi)

» -tlag nhieat Aoa khoang khi trong kho lainh t, = - 25C;
ts - lag nhieat foa Aiedm s66ng culla khoang khi ngoagi moai
tré6eng,°C.

Tog noa tho (h-x)vagt; =37°C; ¢ =0,79 => t, = 32°C.

Vaay ta cou: Ks = 23,3 x (37 -30)/ (37 -(-25)) = 2,63 W/m?K.

Xeut: Ki < 0,95 xKs < 0,2014 < 2,499 thooa maodn
Keat luadn
- VOui caau truuc cauch nhieat culla kho baéeng vaat lieau cauch nhieat
Polyurethan cou chieau dagy lag 125 mm thi Aadm balo s6i cauch nhieat.
- Nean kho vag traan kho cou chieau dagy |6up cauch nhieat baeng chieau
dagy l6up cauch nhieat culia vauch kho. B6Ui vi traan kho cou maui che
vag nean cou cauc con l66n thoang giou. Nean hea sod truyean nhieat

28



culla nean vag traan kho noédic laay baeng hea sod truyean nhieat cula
vauch kho.
4.3 Caau truuc cauch aam cutia kho.

Cadu trulic calich aam foung vai trog quan troing fiodi voui kho lainh.
NoU col nhiedm vui ngaén chaén dogng aam xadm nhaap tég bean ngoagi
moai tréégng, vago trong kho lainh qua caau truuc bao che. Neau khoang
tiedn hagnh calch aam cho cadu truluc bao che thi dogng aam toég moai
tro6ong bean ngoagi sed xaam nhaap vago caau truuc cauch nhieat theo soi
cheédnh ledch nhieét fod nou lagm cho hasm aam trong cadu trulic calch
nhieat taéng lean daan fiean hea soa daan nhieat culla caau truuc cauch
nhieat taéng vag hea soa truyean nhieat culia caau truuc bao che taéng lean,
thaam tri khoang cogn khal naéng cauch nhieat fou lag Aieau chuung ta
khoang mong muoan.

Nodi voui kho lainh laép ghelp cadu trulic calch adm lag 16up toan boic
|I6Up calich nhieat, toan lag vaat liedu cou hed sod daan adm nhol gaan nho
baeéng khoang do fiol vieadc cauch adam foai voui kho lainh laép ghelp lag
raat an toagn.
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Ch-ng IV
TYnh phd tfi m .y nBn
|. Méc ®Ych tYnh to_n nhiOt kho I*nh :

TYnh nhiOt kho Itnh Ip tYnh to,n ¢.c dBng nhiOt t6 m«i tréng b2n ngopi ®i Vo trong
kho Itnh. §©y chYnh Ip dRng nhiOt taen thEt mu m.y I*nh cCn phYi ®f c«ng suEt ®O thYi
na tré 14 m«i tréng nang ®Im bYo st chanh 1Och nhiGt ®é buang I*nh vu kh«ng khY ban
NQOI.

M6c ®Ych cuéi cing ciia viOc tYnh to,n nhiOt kho Itnh Iy ®0 x,c ®Pnh n"ng suEt Inh ciia
m,y I'nh cCn 134p ®AEt.
Khi ®& diR3ng nhiOt taen thEt viao kho lanh Q, ®i-c x,c ®Pnh b»ng biOu thgc:
Q=Q: + Q2+ Qs +Qs +Qs W (TL1)

Trong ®4 :

Q: : DRng nhiOt ®i qua kOt cEu bao che vpo buéng Itnh

Q. : DRng nhiOt do sTn phEm tof ra trong qu, trxnh x6 Iy Itnh

Qs : DRng nhiOt td kh«ng khY ban ngopi do th«ng gid buéng I1nh

Q. : DRng nhiOt t6 c,c nguén kh ¢ nhau khi vVEn hunh kho Itnh

Qs : DRng nhiOt td sn phEm to ra khi sfin phEm h« hEp .

§/Ec ®iOm ciia c,c di3ng nhiOt I chong thay ®eei lign toc theo théi gian, Q1 pho thuéc
chii yOu vpo nhiOt ®é ba2n ngopi, nd thay ®aei theo gié trong ngpy v mia trong n'm. Q
phd thuéc vpo théi v . Qs phé thuéc vpo hpung bfo quin. Q. phé thuéc vpo quy trxnh chO
biOn, bfo quiin hung v Qs pho thuéc vuo biOn ®aei sinh ho, cfia sn phEm .

N"ng suEt I:nh cfia hO théng I:nh ®ic thiOt kO theo phd tfi nhiOt lin nhEt
Q max MU ta nghi NhEN ®ic & mét théi ®Om npo ®4 trong n'm .
1.X_c ®pnh ¢ c dBng nhiOt taen thEt vpo kho I'nh :
1.1 DBng nhibt qua kOt cEu bao che Q; vuo phBng 1:
Taca:
Q1= Qu + Qo
Trong ®a:
Qu: DRNng nhiOt truyOn qua téng bao, trCn viu nOn do ch2nh 1Och nhiOt ®é
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Q12 : DBng nhiOt qua téng bao vu trCn do nh héng cfia bac xt m/Et tréi
Trong tréng hip teeng qu,t ta ca:
Q1 =Ki x F x At
Vii:
K : HO sé truyOn nhiOt (W/m? K)
F : DiOn tYch bO mAt kOt cEu bao che (m?)
At : HiOu nhiOt ®é gi+a nhiOt ®é b2n ngopi v trong kho 1tnh.
Trong ®4 : kYch thic téng ngopi ®ic x,c ®Pnh nh sau:
8§ei vii buéng ctnh kho IEy chiOu dpi t6 gi+ c,c troc tOm téng g'n.
§ei vii buéng géc kho : IEy chiOu dpi t6 mBp téng ngopi ®0On troc tOm téng ng'n.

8§ei vii chiOu cao : t& mAt nOn ®0On mAEt trCm.
1 phong khol'nhcd: H=6m

R=6m
D=18 m
18m
6m
18m
Kho I*nh c& 8 phong lanh:

H=6m
R =18 m 48m
D=48m
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Khi céng th®m phCn x©y dung vu cEu tréc ¢ ch nhiOt sl Iy
H=6m+ 0,1284m=6,1284 m
R =18 m+ 2 X 0,1284m=18,2568 m
D=48m
1. 2 X_c ®pnh dRng nhiOt ®i qua kOt cEu bao che vpo phRng 1
Taca: Q:=Q:" + Q1+ Q1"+ Q™
Trong ®a:
Q:": DRng nhiOt truyOn qua v, ch vpo kho;
Q.": DRng nhiOt truyOn qua trCn;
Q:" DRng nhiOt truyOn qua nOn vpo kho;
Q. DRNng nhiOt do bac xt mAEt tréi;
a. X,c ®bnh Q,":
Ta ci: Q=K' X F' X At'  (TL1)
Vii: K'=0,21 W/m?°K  (TL1)
F'=(2 X (48 x 6,1284) + (18,2568 x 6,1284 ))= 812,09 m?
At'= 37 — (-25) = 62°C

VOy: 1'=0,21 X 812,09 X 62 =10573,412 W
b. X.c ®Pnh Q;*:

Taca: Q:=K'x F' x At" (TL1)

Vii: K'=0,21 W/m?*K (TL1)

F= (48 x 18,2568 ) = 876,3264 m’

At'= 37- (-25) = 62°C
VEy: '=0,21 x 62 x 876,3264 = 11409,77 W
c. X,c ®pnh Q,":
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Ta ca: Q:"=K"x F"x At" (TL1)

Vii : K'=0,21 W/m®K  (TL1)
F'= (48 x 18,2568 ) = 876,3264 m?
At'= 4-(-25) = 29°C

VEYy: Q:"= 0,21 x 876,3264 x 29 =5336,83 W
d. X.c ®pnh Q,”:

Taca: Q= Q™ + Q™

Trong ®4 :

Q:™ : DRng nhiOt bac xt qua v,ch kho I*nh nd ®ic x,c ®Pnh qua biOu thac:
Q.2 =KY x F¥ x At
Vii : Atgx - lag hieau nhieat foa doé Aaéc trong alnh hdolng culia bouc xai
maét trégi vago muga heg. Do phul I6up s6n magu siang nean choin Atgx = 16
°C
KY=0,21 W/m’K
F'=(18 x 6,1284 ) = 110,31 m? (vach hudng Tay nhan nhiét blc xa 16n nhat)
Q. =0,21x110,31x16=370,6 W
Q:"™: DRng nhiOt bgc xt qua trCn kho I*nh, nd ®ic x,c ®Pnh theo c«ng thac:
Q™ =K"'x F' x At™
Vii : At™ : HiOu nhiOt ®é ®4c tr-ng kho I'nh, At™ =16° C (TL1)
VEy: Q" =0,2 x 876,32 x 16 = 2944,5 W
Nh VEy taeng ling nhiOt bac xt vpo phRng 1 Iy :
Q,™=29445+ 370,6 =3314,1 W

T6 c.c kOt quy tYnh to,n tren ta c6 dRng nhiOt x©m nhEp vuo kOt cEu bao che Iu:
lele + Qtl + an + lex

Q. =10573,4 + 11409,8 +5336,8 +3314,1 =30634,1 W
2. X,c ®bnh dBng nhiOt do sTn phEm vp bao bx tof ra :

Taca:

Q2 =Q12 + Q2
Trong ®a:
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Q12: DBRng nhiOt tof ra td sfn phEm;
Q2 : DRNg nhiOt tof ra td bao bx;
2.1 X,c ®pnh dBng nhibt to ra é san pham:
DRng nhiOt tof ra td sfn phEm ®ic x,c ®Pnh theo biOu thac:

1000
24x3600

lesﬂnphEm =Msqn ohm X (|l — |2) X (Tll)

Trong ®6:

Mg, : M - lag khoai |166ing hagng hoau nhaap vago kho balo qualn trong
1 ngagy Aeam.

Nodi véui kho balo qualtn M = ( 10 - 15%) x E nean M = 150

taan/ngagy neam.

i, - entampi cfia sTn phEm sau c«ng ®o'n bao gai, gng vii t;= -18°C tra b{ing ta ca i; =5 kJ/
kg (TL1_t110).
i, - entampi cfia sfn phEm sau c«ng ®otn bfo quiin, gng vii t, = -25°C tra bfing ta ci i, =
OkJ/kg (TL1 t110).

1000

Taca: Qx» =150 x (5000 -0) x 43600

=6127,45W

2.2.X,c ®bnh dBng nhiOt do bao bx tfo ra:
Taca:

1000

B = Mpp X Cpp X (11 —12) X
Q22 bb oo X (t1 —12) 2 4x3600

Trong ®a:
My, : Khéi ling bao bx ®a vpo cing sfn phEm, chan bao bx b»ng c,t t«ng
theo (TL1) ta ca:
M, = 10% x 150 =151t/s
Cub : NDiOt dung gieng cfia bao bx, ®&i vii ¢t t«ng
Coo= 1,46 kJ/kgK (TL1)
t; ,t> : NhiOt ®é nhEp vu xuEt.
Q" =15 x 1,46x 1000 x (- 18 - (-25)) x 1000 /24 x 3600 = 1774,3 W
VEy Iing nhiOt taen thEt do sfin phEm tof ra Iy:
Q.=6127,45+1774,3=7901,75 W
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3.X,c ®Pnh dRng nhiOt do VEn hpunh tof ra:
DRng nhiOt tof ra khi VEn hunh ®ic x,c ®Pnh theo c«ng thgc sau:
Qs =Qu1+Quo+Qus+Quas +Qus

Trong ®a:
Q.1 : DRNg nhiOt do chiOu s ng
Qa2 : DRNg nhiOt do ngéi tof ra
Qa3 : DRNg nhiOt do ®éng c- ®iOnN to ra
Qa4 : DRNg nhiOt do mé coa kho I*nh
Qus : DRNg nhiOt do x| tuyOt
3.1.X,c ®pPnh Q
Taca:

Qu=A x F (TL1)
Vii : A : 8Pnh mgc chiOu s,ng trn 1m? phRng Itnh, ®e&i vii kho bfo quin ®«ng ta ca:
A=1,2W/m? (TL1)
F: DiOn tYch phRng I*nh :F= 876,32 m?
VEY: Qu=1,2x876,32 =1051,6 W
3.2.X,c ®Pnh Q,.:
Taca:
Q42=350xn (TL1)
Vii
n: I sé ngéi lum viOc trong kho, chan n=2x8=16 .
350: I ling nhiOt to ra khi mét ngéi lum viOc \W/ngéi .
VEY : Q=350 x 16 = 5600 W
3.3.X,c®Pnh Qs :
Taca:
Q43 =1000 X N X ¢
Vii :N : Teeng c«ng suEt ®éng c- ®iOn, chan N=2KW
¢ : hiéu suat dong ca , chon ¢ =0,9.
1000: HO sé chuyOn ®eei ®-n vb t6 KW ra W
VEY : Q=1000Xx2 x 0,9=1800 W.
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3.4 .X,c ®Pnh Qyu :

Ta ca:
Qu =B x F (TL1)
Vii:
B : DRng nhiOt ri2ng khi mé cda cho 1m? phRng I*nh, B= 12 W/m? (TL1)
F : Lp diOn tYch buéng Itnh m?
VEYy:
Qs =12 x 876,32 =10515,8 W.
T6ng: Q4=1051,6 + 5600 + 1800 + 10515,8 =18967,4 W

3.5 X,c ®bnh dBng nhilt do x1 tuyOt:
Taca:
Qus = Cx F (TL1)

Vii
C : hO sé thuc nghiOm ling nhiOt tan thEt trung bxnh cho 1m? dién tYch x©y ding: C = 11
W
F : DiOn tYch kho I*nh
VEy : Qs =11x876,32=9639,5W
VEy teeng ling nhiOt Q,

Q. =Q,=1051,6 + 5600 + 1800 + 10515,8 + 9639,5 = 28606,9W

Qu Q2 Qs Qs Qs >Q
30634,1 W | 7901,75 W 0 28606,9W 0 67142,75 W
Nhiét do théng Nhiét do
gié_Chi tinh v&i hoa qua hé
san phdm bdo hép
qudn rau, qud

I1. TINH PHUI TAUI NHIEAT THIEAT BO:
Tali nhieat cho thieat bo lag talii nhiedt dugng fea tinh toaun diean tich
bea maét trao fodi nhieat caan thieat culia thieadt bo bay hoi. Coang suaat
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yeau caau culia thieat bo bao giég cudng phadi I6un hén coang suaat mauy
neun, pha(i col heéd sod doi trod nhaem tralunh nhédng biedn fiodang cou thea
xaly ra trong quau trinh vaan hagnh. Vi thea tali nhieat cho thiedt bo n6dic
lady baéng toang cudlia taat cal cauc toan thaat nhieat.

Q=Q: +Q,+Q3+ Qs+ Qs = 67,2 kW.
Tali nhieat thiedt bo bay hoi cudng lag c6 s6( fied xauc Aonh tali nhieat
cauc thieat bo khauc.
Thieat bo ngdng tui.
Q™ =Q®x -, W

o

Thiedt bo hoai nhieat.

Qv = Qo™® X qqﬂ W

o

III. PHUI TAUI NHIEAT MAUY NEUN:

Do cauc toan thaat nhieat trong kho lainh khodng fioang thogi xaly ra
nedn coang suaat nhieat yedu caau thoic ted sed nhol hén toadng cauc toan
thadt nhieat, fied traunh l6ia chon mauy neln cou codng suaat lainh quau
I6un, tali nhieat cuGa mauy neun cudng AdOic tinh toaun tég taat cad cauc
tali nhiedt thagnh phaan, nhéng fodi voui kho balio qualn saln phaam

Qun = 85%Q1+100% Q:+75%Q,

= 0,85 x 30634,1 + 7901,75 + 0,75 x 28606,9

= 55395,9 W =55,4 kW
Naéng suaat lainh culla mauy neun fi6dic xauc fionh theo biedu thouc.

KxQ
Qo = — =

Trong fiou: K - lag he&sod lainh tinh fiedn toan thaat trean i66@ng odng vag
thiedt bo

, W

cula hea thoang lainh. Choin k =1,07 [121 TL1]
b - lag hea sod thégi gian lagm vieac. Choin b = 0,9
[22h/ngaydém].
Vaiy Q, = (1,07 x 55,4)/0,9= 65,86 kW
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IV. Chdn m«i chEt cho hO théng I'nh kho bfo quin ®«ng :R404a

R404a:
Pay 1a m6t hon hop gan dong s6i ma trong thanh phan hod hoc clia né khong chlfa chlorine
nén chi s ODP = 0.

R404a c6 cac ddc tinh t6t nhdt trong cdc moi chat thay thé cho R502, né c6 cong sudt va
hiéu suat tuong tu nhu R502 nhung nhiét d0 cudi tam nén thap hon dén 90 ° C, ddm bdo tudi
tho may nén, cac chi ti€t va dau bdi tron cao hon. Mat khac R404a c6 nhiig dac tinh truyén
nhiét t6t hon R502, do vay khi c6 su’ gidm hiéu sudt nén trong hé thong thi c6 thé khac phuc
bang cach cai ti€én qua trinh truyén nhiét trong hé thdng. Suva HP62 thudng dugc st dung trong
nhimg thi€t bi md&i va trong nhiing hé thGng ding R502 ma thOi gian sU dung con lai trén 7
ndm.R404a c6 cc thong sO nhiét vat 1y sau :

+ Thanh phan héa hoc ( theo khoi lugng ) : 44% HFC-12; 52% HFC-143a; 4%HFC-134a.

+ Phén tU lugng : M = 97,6,Kg/kmol

+ Nhiét d0 s6i & latm : ts = -46,50C

+ Nhiét d0 t&i han : tc = 72,10C

+ Ap téi han : Pc = 3,732 MPa. c = 484,5 Kg/cm3p+ Mat d0 t&i han :

+ Mat d0 chat 16ng ( & 1= 1048 Kg/cm3p250C ) : h =18,2p+ Mat d0 hai bao hoa ( & -150C ) :
Kg/cm3

+ Nhiét dung riéng 10ng (250C): C = 1,53 kJ/KgK

+ Nhiét dung riéng hoi ( 250C, 1atm ) : C = 0,87 kJ/KgK

+ Nhi€t an hod hoi ( 250C, latm ) : r = 202,1 kJ/Kg = 1,28.10-4p+ DO nhGt dOng luc hoc : cla
modi chat & 250C : Pa.s = 1,22.10-5 ,Pa.sp: cUa hoi bdo hoa (latm) :

+ Hé s6 dan nhiét cla = 0,0683 W/mKAlOng s6i méi chat & 250C :

+ Hé s6 dan nhiét hoi bdo hoa = 0,0134 W/mKA(latm) :

+ Gidi han chay trong khong khi : khong chay

+ Chi s6 pha huy Ozone : ODP =0

+ Chi s6 1am néng dia cau : GWP = 0,94 (so v&i R11)

Sava HP62 ¢6 sy trugt nhiét d6 trong qua trinh ngung tu va bay hoi. Tuy nhién, nhiét d0
trugt rat nho, khong qua 0.70C do d6 khong dang k€. Bi€u nay sé€ khong c6 nguy cO ting khd
ning tOn that mdi chat trong hé thOng. R404a phi hop hau hét cac kim loai, hop kim va cac phi
kim loai ché tao may. R404a ciing tuong thich v&i cac kim loai, hgp kim s dung trong hé thOng
R502 nén day 1a ddc di€m thudn 10i trong viéc thay th€ méi chat cho cac hé théng dang s dung
R502.

A.Chon cac thong s6 clla ch€ dod lam viéc
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Ché d0 lam viéc cla mOt hé thong lanh dugc dac trung bang 4 nhiét d6 sau.

+ Nhiét d0 séi clla mdi chat lanh t,.

+ Nhiét d0 ngung tu cUa moi chat lanh t,.

+ Nhiét d0 qua lanh cUa 1dng trudc van ti€t 1Uu ty.

+ Nhiét d0 hoi hiit vé may nén ( nhi€t d0 qua nhiét ) ty.

1) Nhi€t d6 soi cila moi chat lanh
Nhiét d0 s6i clla mdi chat lanh phu thudc vao nhiét d6 cla kho lanh. C6 thé 1dy nhu sau:
to =t - Ato, °C
Trong do:
t, - 12 nhiét d0 kho lanh.
tp, = - 25 °C;
At,- 12 hiéu nhiét d6 yéu cau.

Kho lanh lya chon phuong phap 1am lanh tryc ti€p, d0 dm cla khong khi trong kho cao,

hiéu nhiét d0 yéu cdula 8 + 13°C nénchonAt,=7°C  [1,171].
VAy to=-25-10 = - 35 °C.
2) Nhiét dO ngung tu:
Nhiét d0 ngung tu cla hoi méi chat lanh phu thudc vao méi trudng 1am mat va nhiét do
cUa chat tai nhiét chay qua thiét bi ngung tu.
Thiét bi ngung tu cla hé thOng lanh c6 tic nhan 1am mat 1a nudc 18y tU ngudn nudc
ngam qua hé thdng x(r Iy dugc tudn hoan khép kin qua thap gidi nhiét.
Nhiét dd ngung tu dugc xac dinh theo biéu thic:
tk = two + Aty, °C

Trong do:
ty2 - 1a nhi€ét d6 nudc ra khoi binh ngung, °C;
Aty - 1a hiéu nhiét d6 ngung tu yéu cau, °C.

Chon nhiét d6 ngung tu thuc ra 1a mOt bai toan tdi Uu vé kinh t€ va ky thudt, d€ dat gia
thanh mOt don vi lanh 1a nhd nhat, néu hiéu nhiét dd ngung tu nho, nhiét dd ngung tu thap,
ning sudt lanh ting nhung phai tang chi phi cho dién ning chay bom nudc gidi nhiét....

At, =(3+ 5)°C c6 nghia la nhiét d6 ngung tu cao hon
nhiét dd nudcratur3 + 5°C. [1,205]
Chon At, =4°C.
- Nhiét d0 nuGc dau vao, dau ra chénh 1éch nhau( 2 + 6) °C phu thudc vao ki€u thi€t bj ngung
tu.
tw2 = tw1 + (2= 6) °C.
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Véi t,: 1anhi€ét d0 nudc vao binh ngung.
Thi€t bi ngung tu trong cum may la thiét bi ngung tu Ong trum vO boc nam ngang nén
chon At,=5°C. [1,205]
- Nhiét d§ nudc vao binh ngung phu thudc vao diéu kién méi truOng.
tw1 =ty +( 3+ 4) °C.
Vi t, : 1a nhiét dO bau uGt.

Tuy nhién do ddc di€m dia chat tai diy nén nudc gi€ng khoan G day khi bom lén luén ludn
c6 nhiét do tir 40 + 45°C. Vi vay ma nudc G day luén dugc di qua mOt hé thdng x(r Iy va lam
mat trudc khi di qua thi€t bi ngung tu.

Sau khi xUr 1y va lam mét thi nudc c6 nhiét dd t,, = 26 °C.
Vaytacd  tw =26°C.
tw2 =26+ 5 = 31°C.
tx = 31 +4=35 °C.
3) Nhiét dO qua nhiét (ty.)

Nhiét d6 qua nhiét 1a nhiét d0 cUa hoi mdi chat trudc khi vao may nén. Nhiét d0 hoi hiit
bao gid ciing 1&n hon nhiét dO séi clla mdi chat.

Muc dich cla viéc qua nhiét hoi hiit 1a d€ bdo vé& may nén tranh khong hiit phdi 1&dng. Tuy
tUng loai mdi chat va may nén ma c6 nhiét d6 qua nhiét khac nhau.

DPOi véi méy lanh fréon, do nhiét d6 cudi tdm nén thap nén d6 quéa nhiét hoi hit c6 thé
chon cao. Trong mdy nén fréon, d0 qua nhi€t hoi hit dat dugc trong thi€t bi hdi nhiét.

VGi moi chat R404a dO qua nhiét khodng (20 + 25)°C.

Chon At,, = 20 °C.
Nén ty =t, + Atg, =-35+ 20 = -15°C.
4) Nhiét dé qua lanh (ty)

La nhiét d6 cUa moi chat 10ng trudc khi vao van ti€t luu. Nhiét d0 quéa lanh cang thap thi
ning sudt lanh cang cao.

Do su qua lanh 16ng dugc thuc hién trong thi€t bi hoi nhi€t, nén nhiét thdi ra clla méi chat
10ng ciing 14 nhiét lugng ma hoi méi chat sau khi bay hoi nhan vao.

TU nhiét dO bay hoi va nhiét dd qua nhiét.

Tra do thi Igp-i clla moi chat R404a ta dugc:

t, =-35°C O i =362,8 ki/kg.
tp=-15°C O iy= 347 kl/kg.
VAy A iy = iy — iy = 362,8 — 347 = 15,8kJ/ke.
Vi nhiét d6 ngung tu 1a 35°C , tra dO thi 1gp —i cUa mdi chat R404a ta dugc:
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iy = 256,3 ki/kg.
GOi iy 12 entanpi cUa di€m qua lanh.
Thi i — i = is— iy = 15,8 ki/kg
=> iy =iz -A iy =256,3 - 15,8 = 240,5 kJ/kg.
VGi iy =240,5kl/kg tra d6 thilgp — I clla R404a ta dugc ty = 26 °C.
Cac thong sO cUa hé thGng dudgc trinh bay & bang 4.1.

Bang 4.1. Cac thong sO clla chu trinh.

Nhiét d6 soi cla | Nhiét d0 ngung tu | Nhiét d0 quanhiét | Nhiét d6 qua lanh

moi chat lanh, t ty (tgn) (tq)
-35°C 35 °C -15°C 26 °C
5. Chu trinh lanh

Ché d6 1am lanh cUa hé thong lanh:
t,= -35°C 0O p,=0,162 MPa.
t«= 35°C 0O px = 1,616 MPa.
tgr = -15°C.
tg= 26°C.
Ta c6 ty sOnén M = Py/P,=1,616/0,162 = 9,975
Vi ty sO nén nay ta chon hé thdng lanh cho kho bdo quan 1a hé thOng lanh mot cap.
*Uu di€m:
- bon gian, dé st dung.
- It thiét bi va gi4 thanh ré.
*Nhuoc di€m:
- Khi ti s6 nén cao thi hé sO cap cang gidm.
- Néu lam viéc & nhiét d6 bay hoi thap nén nhiét d0 cudi qué trinh

N 2 VX =
6. SO d6 chu trinh bi€u dién t e d 4k
SO d6 chu trinh va céc th ET 6 dUOE bi trén hinh 4.3,
TBQL —
L

TBBH ko)
S0 fioahu trinh, Bied dief tref fiohdlgP-i
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Hinh 4.3. SO d0 va cac thong s6 chu trinh.

Thuy@t minh:

Hoi mdi chat sau khi sinh ra & thiét bi bay hoi, c6 nhiét d0 t, va ap suat P,. Luong hoi
ndy dugc dua tdi thiét bi hdi nhiét. Tai day hoi méi chat dugc qua nhiét tU trang thai hoi bao
hoa khd dén trang thai hai qua nhiét 1. Sau dé6 dugc mdy nén hiit v€ roi nén lén trang thai 2. ROi
hoi méi chat dugce dua vao thiét bi ngung tu 6ng trum vO boc nam ngang. Hai thdi nhiét cho
nudc 1am mat chay qua ngung tu thanh 1dng va dugc qué lanh chit it khong dang k€. Long
dugc dan vao thiét bi hdi nhiét qua lanh, trong d6 10ng thai nhiét cho médi chat lanh 16ng dugc
trich ra d€ ti€t luu lam mat cho lugng moi chat 18ng chinh. Mai chat sau khi ra khoi thiét bi hoi
nhiét qué lanh & trang thai 3’. ROi méi chat dugc tiét luu 1am cho nhiét d0 va ap suat gidm dén
trang thai 4. Long va hai di vao thiét bi bay hoi. Tai ddy méi chat 18ng bay hoi thu nhiét cla
moi truong can lam lanh... sau d6 hoi méi chat lai dugc may nén hiit v€. Nhu vay vong tuan
hoan méi chat dugc 1ap 1ai nhu ci.

Su thay dGi trang thai cla mai chat trong chu trinh:
1’—1: Qué nhiét hoi hit.
1-2: Quad trinh nén doan nhiét. TU 4p sudt p, 1én ap sudt py.
2 —2’: Lam mat dang ap hoi méi chat tlr trang thai qua nhiét
xudng trang thai bdo hoa kha.
2’-3: Qua trinh ngung tu.
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3 — 3’: Qua lanh méi chat dang ap.
3’— 4: Qua trinh tiét luu dang Entapi.
4 — 1: Qua trinh bay hoi dang ép.
Bang 4.2. Bang t6ng hop cac théng s trén cac di€m niit cla chu trinh.

Thong sO Nhiétdd | Apsudt | Entapi Thé tich riéng
Pi€ém niit °C MPa kJ/kg m’/kg
1 -35 0,162 347 0,11842
-15 0,162 362,77 0,13

2 63 1,616 414,5 0,01423

2’ 35 1,616 384

3 35 1,616 256,3

3’ 26 1,616 240,5

4 -35 0,162 240,5

B. Tinh toan chu trinh lanh
1. Nang sudt lanh riéng khoi luong q, kJ/kg
L4 ning suat lanh cla 1 kg moi chat lanh 10ng & 4p sudt cao va nhiét dd cao tao ra, sau
khi qua van ti€t luu va bay hoi hét trong thiét bi bay hoi, thanh hoi bdo hoa khé & nhiét d0 bay
hoi va p sudt bay hoi.
Ta co: qo =iy —is kl/kg.
Trong do :
i';- 1a Entapi cUa hoi (bdo hoa ) sau khi ra khoi dan lanh.
i, - 1a Entapi cUa mdi chat sau khi qua van ti€t 1uu.
Nén qo = 347 — 240,5 = 106,5 kJ/kg.
2. Luu luong méi chat qua may nén:
Taco: G=Qo/qo=65,86/ 106,5 = 0,618 kg/s.
3. Nang sudt thé tich thuc té€ clla may nén;
Tacd: Ve=Gxv;=0,618x0,13 =0,0834 m*/s
4. Hé s0 cap clla may nén
Ta cé = % =1,616/0,162 = 9,975

o

MBo6i chat Freon R404a.
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Ta chon: A = 0,55
5. Thé tich ly thuyét:
Taco: Vii= Vi / A =0,0834/0,55=0,152 m?/s.
6. Cong nén doan nhiét:
Ta co: N;=Gx1=Gx (i —i1) kW.
Vay N; = 0,618 x (414,5- 362,77 ) = 31,97 kW
7. Cong nén chi thi:

La céng nén thuc do qua trinh nén 1€ch khdi qué trinh nén doan nhiét ly thuyét.

NS
Taco: N, = p , kW

N: : La hiéu sudt chi thi
Ni=Aw+bXt.
Trong do:
b - 1a hé s6 thuc nghiém b = 0,001;
Aw - 12 hé sO t6n that khong thdy duoc

T,
A= 7= ((273-350)/(273+35)) = 0,7727
k

Vay:
M= Ay + b X t,=0,7727 +0,001 x (-35) = 0,7377
N
Suy ra: N, = ,75 =31,97/0,7377 = 43,34 W

8. Cong suat ma sat
Cong sudt ma sét sinh ra do sU' ma sét trong cac chi ti€t chuyén dbng clla may nén, cong
suat nay phu thudc vao kich thudc va ché do hoat dOng clla may nén.
Ta co: Nuos =V X Pns kW
P, vOi may nén fredn ngugc dong thi
Pns= (0,019 + 0,034) Mpa
Ta chon Py, = 0,025 Mpa .
Vay Ny =0,0834 x 0,025x 10° = 2085 W=2,085 kW
9. Cong suat hitu ich
La cong nén c6 tinh dén t6n that ma sét cla cac chi ti€t may nén nhu pitténg-xi lanh, tay bién-

truc khuyu-ac pittong,...Day chinh 1a cong do dugc trén truc khuyu cla may nén.

=43,34 + 2,085 = 45,425 kW
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10. Céng suat dién
Cong suat dién N, 1a cong sudt do dugc trén bang dau dién c6 ké dén t6n that truyén
dOng, khdp, dai ...va hiéu suat chinh clla dOng co dién.

N
Tacé: N, = — kW
ntd xnel

Trong d6: N - 1a hi€u sudt truyén ddng dai N = 0,95
Ne - 12 hi€u sudt ddng co0 na=0,8 + 0,95.
Chon Ne = 0,95.
Vay :
Nu =45,425/(0,95 x 0,95)=50,33 kW
11.Cong suat déng co lap dat
D& dam bdo an toan cho hé théng lanh, déng co 1ap dat phai c6 cong sudt 16n hon cong
suat dong co dién.
Ta cé: Nae = (1,1 + 2,1 ) X Ne, kW;
Chon hé s0 an toan 14 1,2
Nén Ng=1,2x 50,33 =60,4 kW
12. Phu tdi nhiét dan ngung
Tacéd: Q=G x (i,—i3)=0,618 x (414,5 — 256,3)= 97,77 Kw
C. Chon may nén va cac thi€t bi
Do hé thOng lanh truc vit Bitzer 1a mOt t6 hop nguyén cum nén viéc tinh toan kiém tra chi
vGi muc dich 1a d€ ki€m tra lai ning suat cUa may nén va thi€t bi ma hang san xudt cung cap cd
phtt hgp v3i yéu cau cla minh hay khong.
1. Chon may nén
Qua viéc tinh nhiét tai kho lanh & phan trudc ta di xac dinh dugc nhiét tdi QM =
65,86 kW cho may nén, ddy chinh 1a ning sudt lanh ma mdy nén phai dat dugc d€ ddm bdo
duy tri dugc nhiét dO lanh trong kho lanh va cong sudt ddng co 1ap dat Ny = 60,4 kW
TU ty sO nén cUa chu trinh 11=9,975.
Nhiét d0 bay hoi cUa méi chatlanhlat, =-35C.

Nhiét d0 ngung tu 1a t.= 35°C.
Nang suat lanh QM = 65,86 kW.
Cong suat déng co Nac = 60,4 kW.

Ta chon t6 hgp may nén truc vit cUa hang Bitzer.
(Theo catalogue k¥ thuat may nén truc vit cUa hing Bitzer)
TGO hgp mady c6 cac thong sO sau:
- Loai may: HSK 5353-25.
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- Ning sudt lanh & ché€ do tiéu chudn: 35 kW

- Cong suat dong co 35 kW

- Thé tich hit 100 m*h (f=50Hz).
121 m*h (f=60Hz).

- Khoi lugng 169 kg.

- Kich thudc dudng Ong ddy sau binh tach dau 42 mm.

- Kich thudc dudng Ong day truGe binh tach dau 54 mm.

- biéu khién cong sudt 100/75/50.

- NguOn dién cung cap 400V + 10% Y/YY-3-50Hz
460V + 10% Y/YY-3-60Hz.

- CuOng d0 dong dién 1am viéc tOi da 44 A.

- Cong suat tai tOi da 28 kW.

- Dong dién khéi dong (Y/YY) 75/218 A.

- T6 hop may 2 cum

- Bau ngung tu Ong chiim vo boc nam ngang K373H
- Binh ch(fa gas.

- Pudng cung cap dau cho may nén, vGi phin
loc dau, cong tac dong chdy, van dién tr, kinh xem dau.
- Biéu khién 4p sudt cho mOi may nén.
- Van by-pass v0i van chan va van dién tU.
- Binh tach dau, binh lam maét dau.
- Van chan hit, van chan nén.
- BO diéu khién cong suat.
2. Tinh chon thiét bi ngung tu
Theo céc dit kién tinh todn dugc & phan trén ta c6:
Phu t3i nhiét thi€t bi ngung tu Q. = 97,77 Kw

Ta chon hé thOng c6 hai thi€t bi ngung ( d€ dé phong su ¢ )nén phu tai nhiét trén mot thiét bj

la:
Qx = 48,885 kW
- Nhiét d6 nudc vao lam mat ty = 26°C.
- Nhiét d§ nudc ra khdi thi€t bi ngung tu t,, = 31°C.
TU cong thirc Q= kF.Aty, W
C6 thé tinh dudgc dién tich trao d6i nhiét can thiét.
Q, ,

m

 kxAt,
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Trong d6:  k - La hé sO truy€n nhiét
Vi thi€t bi ngung tu 6ng chim vo boc nam ngang ta c6
k = 700+1000 w/m’k
Chon k=700 W/m’k .
Aty - La hiéu nhiét d0 trung binh logarit .

Atmax - Atmin

A, = XEp

ln max

Atn‘lin
VGi € =096+0,98 chon &, =0,98;

Atmax =tk — ty1 = 35 -26 = 9°C; t.

Atwin =ty - tu2 = 35-31=4°C. . /
1

Nén Aty=5,919
Vay dién tich trao dGi nhiét can thiét la:

F = 48885/ ( 700 x 5,919) = 11,798 m* —
Véi gla tri vUa tinh duoc ta chon thi€t bi ngung tu Ong F
chiim v6 boc nam ngang cUa hang Bitzer c6 cic thong s&
nhU sau:

- Ki€u binh ngung KTP-12

- Dién tich bé mat trao d6i nhiét 18m?

- buong kinh 6ng vo 377 mm
- Chiéu dai Ong 1,8 m

- SO Ong 86

- SO pass 4

- T&i nhi€t 16n nhat cho phép 62,8 kW
Ly do chon thiét bi dng chiim vé boc nam ngang la:

Vi gidi nhiét bang nuGc nén hiéu qud gidi nhiét cao, mat d6 dong nhiét 1én q =
3000+6000 W/ m?, K=700+1000 w/m’k, d0 chénh 1éch nhiét d6 trung binh At =5 + 6 °K, dé thay
ddi toc d6 nudc trong binh d€ nang cao hi€u qua trao d6i nhiét.

- Hiéu quad trao dGi nhiét kha On dinh, it phu thudc vao nhiét d0 méi trudng.
- C4u tao chac chan, gon trong viéc lap dat, tiéu hao kim loai nhd, dep...

- Dé ché tao, 1ap dat ,vé sinh, van hanh.

- C6 thé st dung mOt phan binh d€ 1am binh ch(a.

- ft hu héng va tuGi tho cao.
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Bén canh nhitng Uu di€m con cé nhiéu khuyét di€m nhung v&i hé thong nhé nhu kho bdo quan
dong nay thi it anh hudng gi nhi€u nén dan ngung 6ng chum van la tOt nhat.
3. Tinh chon thi€t bi bay hoi
Thiét bi bay hoi 1a thi€t bi quan trong trong hé thOng lanh, méi chat lanh 16ng bay hoi
trong thi€t bj, thu nhiét clla méi trudng can 1am lanh d€ gilr nhiét trong kho lanh Gn dinh theo
yéu cau.
Kho lanh dugc 1am lanh theo phuong phap 1am lanh truc ti€p va khong khi dugc d6i luu cuGng
blc bang quat gié.
O phan trudc ta da tinh dugc nhiét tai cho thiét bi bay hoi, d6 chinh 1a 1ugng nhiét ma dan bay
hoi phai dU kha niang mang di d€ ddm bdo yéu cau nhiét do trong kho.
Ta c6: Q,"™ = 65,86 kW.
Kho lanh c6 8 dan lanh vay ning sudt clla mOi dan phai dat la: 8,2325 kW
Theo catalogue dan lanh thermokey mode serie ILT.
Chon dan lanh sau: - Model ILT 350.116.
- Cong sudt nhi€t: 21,4 kW .
- Luu lugng gi6: 24000 m*/h.
- Bé mat trao d6i nhiét 87 m?.
- Khodng thdi xa: 35 m.
- Quat 4 cai x ® 500 mm ( 0,8HP; 1,3 A).
- Lugng nhiét nudc nhan vao 22,7 kW.
- Buong kinh trong clla 6ng 28mm.
- Puong kinh ngoai clla 6ng 42mm.
- Thé tich 6ng 26 dm®
- SO 6ng 10 — Kich thudc 1.3363xW713xH747.
- Chiéu dai 6ng 18.8m.
- SO pass 2.
- Khoilugng 133Kg.

4. Tinh chon van ti€t luu mang can bang ngoai

Van ti€t luu 1a mot thi€t bi chinh trong hé thong lanh né 1am nhiém vu gidm &p sudt cla
moi chat 18ng tU ap sudt cao va nhiét d6 cao xulng ap sudt bay hoi cla méi chat. N6 ciing 1am
nhiém vu di€u chinh luong méi chat cap vao thiét bj bay hoi.

Chon van ti€t luu mang can bang ngoai, day la loai van diéu chinh tu dOng 1ugng dich
cap vao dan bay hoi theo d0 qua nhiét cla hoi va ap suat hoi hiit vé may nén.
* Cach chon van ti€t luu:

- Méi chat st dung.

- Cong suat lanh Q. , tan.
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- Pham vi nhiét d6 lam viéc: Nhiét d0 bay hoi.
- D0 gidm ap sudt qua thiét bj tiét 1uu.
Véi: - moi chat R404a.
- Q, = 65,86 kW.
-t, =-35°C, P,=1,62 bar.
-tx = 35°C, Px=16,16 bar.
_Aty=-15°C
PO gidng ap qua van ti€t luu c6 thé dugc xac dinh tU bi€u thic:
Ap = pr— (po *Ap: + Ap, + Aps + Aps + Aps)
Trong do:
Pk - 4p sudt ngung tu, bar;
Do - 4p sudt bay hai, bar;
Ap; - tOn that ap sudt trén duong 10ng tU binh chifa t&i van ti€t Iuy, bar;
Ap,- tOn that ap sudt & phin sdy 1oc, mat ga, van chan..., bar;
Aps- tOn that & dudng dan 18ng dUng tlr dudi 1én, bar;
Ap.- tOn that ap sudt & dau chia 1dng, bar;
Aps- tOn that ap sudt & Ong gop 10ng, bar.
Theo bang 10.4 [4, 253] ta ¢6: Aps = 0,7 bar.
Theo [4, 253] ta c6: Ap;= 0,1 bar; Ap, = 0,2 bar;
Ap,= 0,5 bar; Aps = 0,5 bar.
Vay do giéng ap:
Ap=16,16-(1,62 + 0,1 +0,2+ 0,7 + 0,5 + 0,5) = 12,54 bar.
TU Aty = -15 °C tra bang 10.6 [4, 255] ta c6 hé s6 hiéu chinh ning sudt lanh bang 1,07
nén nang sudt lanh cla moi dan lanh Q, = 19,2kW.

Tff to = -350C
Ap = 10,02 bar
Q. =19,2 kW

Tra bang 10.5[4, 254] ta dUgc ning sudt lanh cUa van ti€t luu mang 1a 22 kW.
Nén chon van ti€t Iuu mang ki€u TE22WO cUa hang Danfoss c6

to = -35°C, Q, =22 kW, Ap =12 bar.

DE hiu vé cau tao cla van tiét luu mang can bang ngoai thi hiy xem hinh 4.8.
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Hinh 4.8. Cau tao cUa van ti€t luu mang cin bang ngoai.

1. Than van
2. Mang x&p
3. Nap van
4. Ty van

5. Kim van

+ Vi tri 1ap dat:

6. Lo xo0 11. Can bang &p.
7.Vit di€u chinh 12. Bén dan bay hoi.
8. Nap chup
9. Mang x&p

10. Bau cAm bién va Ong mao.
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hoi vé mdy nén

Hinh 4.9. Vi tri lap dat cla van tiét luu mang cin bang ngoai.
Van ti€t luu mang can bang ngoai bao gid ciing dugc 1ap dat sau van dién tir va trude dan
lanh. N6 chi m& khi trang thai méi chat sau khi ra khoi thi€t bj bay hoi tai bau cdm bi€n phai l1a

hoi qua nhiét.
5. Binh chtta cao ap

10
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Binh ch(fa cao p c6 chlic nang ch(ta 16ng nham cung cap dich 6n dinh cho hé théng lanh,
dong thoi gidi phong bé mat trao dGi nhiét cho thi€t bi ngung tu. Khi stta ch{ta bdo dubng, binh
chifa cao 4p c6 khd ning cha toan b0 luong moi chat clia hé thOng.

Theo chUic nang binh ch(a, dung tich binh chita cao ap phdi dép Ung yéu cau sau:
- Khi hé thdng dang van hanh, luong 1dng con lai trong binh it nhat 1a 20% dung
tich binh.
- Khi stra ch{ta, bdo dudng binh c6 kha ning ch(ra hét toan b0 mai chat s dung
trong hé thOng va chi chi€m khodng 80% dung tich cUa binh.
Tinh chon binh chlta cao ap
V@i hé théng cap dich tU phia trén ta c6
Vee =0,7 V, [1,306]
Ve Thé tich binh ch(fa cao &p.
V, Thé tich hé thdng bay hoi.
Suyra Vi =0,7 X10 *0,026 = 0,182 m°
PE hi€u thém v€ cau tao cla binh chfa cao 4p hay quan sét hinh 4.5.
6. Binh tach dau
Céac may lanh khi 1am vi€c can phai ti€n hanh béi tron céc chi ti€t chuyén dong nham
gidm ma sat, ting tubi tho thi€t bi. Trong qua trinh may nén lam viéc dau thudng bi cudn theo
mdi chat lanh. Viéc dau bi cudn theo méi chat lanh c6 thé€ gay ra cac hién tugng sau:

Fig. 6 0ll coalescer

- May nén thi€u dau, ché d6 bbi tron khong tOt nén dé hu hdng.

- Dau sau khi theo méi chat lanh sé& dong bam & cac thi€t bi trao dGi nhiét lam
gidm hiéu qua trao doi nhiét, dnh hudng dén ché€ dd lam viéc chung cUa toan
hé théng.
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PE tranh lugng dau bi cubn theo dong méi chat khi may nén lam viéc ngudi ta dat binh tach dau
ngay trén dau ddy cUa may nén. Dau tach ra s& dugc 1am mat rOi hdi vé€ mdy nén.
7. Van mOt chi€u — van an toan

+ Van m@t chiéu con goi 1a Clape mdt chi€u: chi cho dong chdy di theo mOt hudng. Van
mOt chiéu dugc 1ap trén dudng day gilta may nén va thiét bi ngung tu, ngin chan mdi chat tir
thi€t bi ngung tu quay ngudc lai may nén trong truOng hgp dUng hodc sUa chfa may nén hodc
may nén gap su cO.

Khi may nén hoat dOng, hiéu 4p suat dugc tao ra gilta hai clfa vao va ra cla van mot
chiéu. Khi 4p sudt clra vao 16n hon c(fa ra mOt chit, van sé€ tu ddng mé cho dong hoi di dén
thi€t bi ngung tu. Trong truOng hgp ngugc lai, khi dUng may nén hodc mdy nén bi sy cO, ap
sudt phia clta vao s€ gidm xudng van mOt chiéu sé tu dOng déng lai ngin khong cho dong hoi

chdy vé may nén.

Hinh 4.10. trinh bay cdu tao cla m6t s& van mOt chiéu trong thuc té.
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Hinh 4.10.M0t s6 loai van mOt chiéu.

+ Van an toan dugc bo tri & nhiing thi€t bi c6 4p sudt cao va ch(fa nhiéu méi chat 1éng
nhu thi€t bi ngung tu, binh chfa... né ding d€ dé phong trudng hop khi ap sudt vuot qua muc

quy dinh.
Van an toan chi khac van mot chi€u & chd hiéu ap sudt G ddu vao va dau ra phai dat
nh{ng tri s6 nhat dinh thi van an toan m&i mg.
Khi 4p sudt trong mOt thi€t bi ndo d6 vuot qua mUc quy dinh thi van an toan s€ md ra, dé
xa moi chat vé thi€t bi c6 ap suat thap hodc xa truc ti€p vao khong khi.

Hinh 4.11. Trinh bay cdu tao clla mOt sO van an toan.
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Hinh 4.11. Cau tao van an toan.
1. Khau kich x3; 2. L6 x3; 3. 4 Miéng dém; 5. Bulong di€u chinh;
6. Chup; 7. Pém kin; 8. Lo x0; 9. Than van; 10. o) tua; 11. L6 vao
8.Van chan — van tap vu
+ Nhiém vu cua van chan 13 khi van hanh, bdo dudng, stfa ch(fa hé thong lanh can
thi€t phai kho4 hodc m& dong chdy clla méi chat lanh trén vong tuan hoan.

Cau tao van chdn dugc trinh bay & hinh 4.12.
1. Than; 2. D& van (6 tUa van);
3. No6n van; 4. Nép;
5. Dém kin ty van; 6. Ty van;
7. Tay van; 8. Chén dém;
9. Buléng; 10. Ren cUa ty van;
11.Vong dém kin; 12. Pém kin ngugc;
13. Vong dém cUa nén van.
Hinh 4.12. Cau tao clia van chan
+ Van tap vu dugc 13p trén dau clla may nén ¢ dudng hiit va dudng ddy. Van tap vu c6 3
ngd. Nhiém vu cUa van tap vuU la d€ bdo duGng, stta ch(ta, nap dau, nap gas, hit chan khong

ciing nhu phuc vu cho viéc do dac ki€m tra may nén.
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Cau tao cla van tap vu dugc trinh bay & hinh 4.13.

Hinh 4.13. Cau tao van tap vu.

a. BOn buléng bat 1én may nén;

b. Loai 2 Bulong bat 1én may nén;
c. Mat cat qua mOt van tap vu;
d. Hinh cat phoi canh;

1. Than; 8. Pau n6i tin hiéu 4p sudt hodc d€ hit chan khong;
2. bé van; 9. Pau noi vao dan ngung hodc dan bay hoi;

3. TAm chan dudi; 10. Tai c6 dinh vao dau may nén;

4. Dém kin truc; 11. Vong xiét;

5. Dém nap; 12. Bau bu 16ng;

6. Nap; 13. T&m chadn trén;

7. Truc van; 14. Dau ndi vao may nén;
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9. Van dién tur

Van dién tUr 1a van chdn dugc diéu khién bang luc dién tir. Khi c6 dién cubn day sé
sinh ra luc dién tUr hiit 16 thép va ddy van lén, van dién tU md ra d€ cho dong moéi chat di qua,
khi khong c6 di€én van dién tUr déng 1ai ngan khong cho dong méi chat di qua. Van chi c6 2 ché
d6 dong hodac mé.

Cau tao cla van dién tUr dugc thé hién & hinh 4.14.
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Hinh 4.14.C&au tao van dién tur.

1. Than van; 7.VO; 8. Cudn day dién tu;

2. Dé van; 9. Vit cO dinh; 10. Vong dodn mach chOng On;
3. Clappé; 11. Day tiép dién;

4. Ong d&n hudng déng thoi 13 6ng ngan cach khoang mdi chat vGi bén ngoai;
5. Loi sat; 12. Mii 6c noi vit;

6. L5i cO dinh; 13. Lo xo;

10. Phin say loc

Phin sdy 10c c6 nhi€ém vu loai trlr cac can ban co hoc, nudc d€ tranh hién tugng tac van
ti€t luu va an mon cac chi ti€t kim loai. Ngoai ra, phin sdy 10c s& 10c cac Acid va cac chat khac
khoi vong tudn hoan méi chat lanh. Phin sdy 1oc dugc 1ap trén dudng Ong cap 10ng cho dan bay
hoi.

Phin dat trudc van dién tu.
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Cau tao cla phin 1oc dugc thé hién & hinh 4.15.

Hinh 4.15. Phin say loc cho may lanh Freon.

11. Kinh xem gas
Trén cac duOng Ong cap dich clia cac hé thOng nho va trung binh thudng c6 1ap dat cac kinh
xem gas, muc dich 1a bdo hiéu luu lugng 10ng va chat lugng cla né mot cach dinh tinh. Cu thé
nhU sau:

- Béo hiéu lugng gas chdy qua dudng Ong c6 dU hay khong.

- Bao hiéu d6 dm clla mdi chat.

- Ngoai ra khi trong 10ng c6 1an cac tap chat ciing c6 th€ nhan biét qua mat kinh.

12.Tinh toan va chon dudng dng dan méi chat trong hé théng lanh:

Viéc lua chon dudng kinh Ong 1a mOt bai toan tOi Uu gan giOng nhu cac bai toan t6i Uu
khi thi€t k€ thiét bj trao dGi nhiét hodc 1ua chon chiéu day cach nhiét cho budng lanh. Tiét dién
Ong 16n, tOn that 4p sudt nhd nhung gia thanh ting.

DPuoGng Ong sU dung trong hé théng lanh fréon thudng 14 loai Gng dOng hodc Gng thép
nhung ngudi ta thudng 1ap dat 6ng dong cho hé thdng nhé con vdi hé théng trung binh va 16n
thuong s dung Ong thép.

Puong kinh trong clla 6ng dan dugc tinh theo cong thltc sau: [1, 345]

4xG
d=|———,m
PXTTX W
Trong d6 : G - 1a luu luong mai chat lanh G = 0,618 Kg/s;
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p - 12 khOi lugng riéng clla moi chat lanh, kg/m?;

w- 1a tGc dO vong chdy trong Ong m/s.

Bang khoi luong riéng va toc dd cla méi chat.

Puong Ong day Pudng Ong hiit Dudng Ong dan 16ng
P w P w P w
Kg/m? m/s Kg/m? m/s Kg/m? m/s
20 10 6,15 12 1150 0,7
Bang két qua tinh toan dudng 6ng chon [1, 346].
buoOng Kich thudc chon
Dudng kinh tinh | PuOng kinh | Budng kinh Tiét | Khoiluogng
6ng dugc trong Ngoai dién 1m Ong
mm mm mm mm?® kg
Ongddy | 39,90 40 45 1256 2,969
6ng hut 65,69 70 75 3848 5,056
Ong dan 19,89 21 24 346 0,943

13. Tinh chon thap gidi nhiét

Théap gidi nhiét 1a thiét bj c6 nhi€ém vu thai toan b0 lugng nhiét do méi chat lanh ngung
tu thadi ra. Lugng nhiét nay dugc thdi ra méi trudng nhO chat tai nhiét trung gian 1a nudc.
Nudc vao binh ngung tu c6 nhiét do t,, nhan nhiét ngung tu ting 1én( 4 + 5)°C. Nudc ra khoi
thi€t bi ngung tu c6 nhiét do t,, dugc dua qua thap gidi nhiét, tai ddy nudc dugc phun dudi
dang cac giot nhd.Nudc néng chdy theo khdi dém xulng, trao doi nhiét va chat vGi khong khi
di ngugc dong tUr dudi l1én nhG quat gié cudng bltc. Qua trinh trao d6i nhiét va chat chil yéu la
qué trinh bay hai mOt phan hoi nudc vao khong khi. Sau khi ra khdi thap nudc gidm nhiét do

xuOng nhiét d0 ban dau t,.

Luu lugng nudc tudn hoan dugc xac dinh theo bi€u thifc.

= Qk
Cxpx(tWZ -t

E m’/s [1,314]

wi
Trong do:
Qx - 1a nhiét thai ra & binh ngung tu, kW;
Qx =97,77 kW.
Nhiét thdi ra & mOt binh ngung tu 1a:
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Qr = Qx/ 2 =48,885 kW.

+ ty, tw2 - 1a nhiét d0 nudc vao, ra khdi binh ngung tu
tw1 = 26°C;
tw2 = 31 °C;

+ C - la nhiét dung riéng clUa nudc, C = 4,186 kl/kg;

+ p -1a khOi lugng riéng clla nudc, p =1000 kg/m®.

= Qk
Cxpx(tWZ -t

=>V j = 48885/ (4,186 x 1000 x (31- 26) )= 2,336x10° m¥/s = 8,41 m*h.

wl
Dua vao lugng nhiét thai ra clla moi chat lanh fredén & thiét bi ngung tu
ta chon théap gidi nhiét.
Trudc hét ta quy niang suat nhiét ra Ton.
Theo tiéu chudn CTI 1 t6n tuong duong vGi 3900 kcal/h.
Vay Qi = 48,885 kW = 42041,6 kcal/h = 42041,6 /3900 Ton = 10,78 Ton
Theo bang 8-22 [1, 318] Cac dac tinh kY thuat co ban thap RINKI.
Chon théap gidi nhiét ki€u FRR 15 v4i cac thong sO kY thudt sau:

- Luu lugng nudc dinh mUc 3,25 1/s;

- Chiéu cao thap 1665 mm;
- Budng kinh thap 1170 mmy;
- budng kinh 6ng n6i nudc vao 50 mmy;

- Buong kinh 6ng ndi nudc ra 50 mm;

- bulng xa 25mmy;

- Pudng kinh Ong chdy tran 25 mm;

- Puong kinh Ong van phao 15 mmy;

- Luu lugng gi6 140 m*/pht;
- PuOng kinh quat gié 630 mm;
- M6 t0 quat 0,37 kW,
- Khoi lugng tinh (khd) 52 kg;

- Khoi lugng khi van hanh ( tinh) 165 kg;

- D06 6n cla quat 50,5 dBA;
- SO lugng thap gidi nhiét 2 thép.

Cau tao cUa thap dugc thé hién & hinh 4.16.
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Hinh: Nguyén tac cau tao thap gidi nhiét.
a. Théap gidi nhiét. b. Binh ngung tu cUa may lanh.
1. BOng cO quat gio; 2. VO thép; 10. Phin 1oc nudc;
3. Chan bui nudc; 4. Dan phun nudc; 11. Phéu chay tran;
5. KhOi dém; 6. CUa khong khi vao;
7. BE nudc; 8. Budng nudc lanh cap d€ 1am mat binh ngung;

9. budng nudc néng tU binh ngung ra dua vao dan phun d€ 1am mat xuéng nho khong khi di
ngugc chi€u tU dudi lén;

12. Van xa day; 13. Budng cap nudc vGi van phao;

14. Bom nudc; PI - Ap ké; TI- Nhiét ké.

14. Tinh chon bom nué'c



MIy bom Penntax
Doéong 4CA

Bom nudc c6 nhiém vu tudn hoan nudc tUr thap gidi nhiét cung cdp cho dan ngung dé
thuc hién qué trinh ngung tu. Sau d6 1ai quay vé thap gidi nhiét d€ lam mat nudc sau khi nhan
nhiét t&r moi chat lanh.

+ S0 d6 dudng Ong nudc gidi nhiét dugc trinh bay & hinh 4.17.

Hinh: SO d6 hé thdng gidi nhiét may nén.
+ Khi chon bom nudc d€ lam mat binh ngung trudc hét can xac dinh dugc hai dai luong co
bdn 13 ning sudt cla bom va cOt ap.
+ Ning sudt clla bom
Ning xudt clla bom nuGc dugc xac dinh theo biéu thiic sau:
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Q

Ta co: =
Cxpx(tw2 _twl

) s 1'1‘13/5

Trong phan tinh luu lugng nuGc cho thap gidi nhiét ta da tinh dugc:
V =8,41 m*h= 2,336 x 10° m?/s.
+ Cong suat yéu cau

Cong xuat clla bom xac dinh theo biéu thifc:
VxH
n 1000’
Trong d6: N -1a cong sudt yéu cau kW;
V - nang suat bom (Iuu luong), m%/s;
H - 1a tOng tr3 luc Pa;
N -1ahiéu suat bom.

kW [1,350]

PGi vGi bomnhd n =0,6 + 0,7;
bom1én n=0,8+ 0,9.
+ Tinh tOng trd luc.
COt4p clabom : H=H, + Hy + h, + ha.
Véi Hy, Hq - 13 chiéu cao hiit va chiéu cao déy, m;
hs, ha - 12 tOn that ap sudt trén dudng Ong hit va day, Pa.
*Xac dinh tré luc dudng Ong:
Ta co: h =hus + he , Pa.
+ TOn that ap sudt do ma sét.
_AxL pX w’ .
" d. 2 ’

1

Pa.

Trong do :
hms - 12 tOn that 4p sudt do ma sét, Pa;
A -1ahé sO trG khang cUa Ong,
1 -1achiéu dai phan Ong thang, m;
p -lakhoilugng rieng clia nudc, kg/m>;
@ -1atOc dO chuyén dOng clla chat 10ng, m/s;
di  -1a dudng kinh trong cUa Ong, m.
Tiét dién cUa Ong dan nudc dugc 18y bang kich thudc cla dau nbi binh ngung tu va
cUa thap gidi nhiét. Pudng kinh Ong 1a 0,04 m.
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=>w= 4V/(d2x ) = 4 x 2,336 x 10/(0,042 x T1) = 1,86 m/s

wxd, xp

U

U - 1a d6 nhét ddng hoc cla nudc, Pa.s.

Nudc & 26°C c6 J = 96,19.10° KGs/m* = 943,62.10° Pa.s

Nudc & 31°C c6 p = 80,19. 10° KGs/m? = 786,66.10° Pa.s
+ Trén duong Ong trudc khi vao binh ngung tu.

R =1,86><0,04><1000
¢ 943,62x10°°

R. >2320 => nudc & ché do chay roi, [1, 354].

1

A= —=0,0211
(1,821g78845,3-1,64)

Chi s6 Reynol: R, =

=78845,3

+ Trén dudng Ong sau khi ra khdi thiét bi ngung tu.
R = 1,86x0,04 %1000
©  786,66x107°
Day ciing 14 ché dd chay roi.
1

=94577

A= ~=0,0182
(1,821g94577 -1,64)
TGn that trd khang cuc bo :
pXwW’ ‘e A 2 n
h, = 5 x z &,(Pa) vOi & - hé sO tro khang cuc bO.
_Axl px W’ .
" 2
Bang 4.5. Bang tinh tr& luc dudng Ong.
budn p, |Lm| w | d A D, & h,
g Ong kg/m’ m/s m Pa Pa
1-2 1000 0,3 | 1,86 | 0,04 | 0,0211 273,7 0,6 1037,9
2-3 1000 1 1,86 | 0,04 | 0,0211 912,5 13 22487,4
3-4 1000 2 1,86 | 0,04 | 0,0211 1825 0,5 864,9
4-5 1000 45 | 1,86 | 0,04 0,0 4106 5,6 9686,9
5-6 1000 0,5 1] 1,86 | 0,04 | .211 456,2 0,1 173
7-8 1000 0,7 | 1,86 | 0,04 | 0,0211 551 0,6 1037,9
8-9 1000 5 1,86 | 0,04 | 0,0182 | 3935,3 0,6 1037,9
9-10 1000 3,5 | 1,86 | 0,04 | 0,0182 | 2754,7 0,6 1037,9
10-11 1000 0,5 | 1,86 | 0,04 | 0,0182 393,5 0,5 864,9
0,0182
Y hy=15207,9 S he= 38228,7
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TGn that 4p sudt trén dau phun cla thdp gidi nhiét:
H; = (0,5+ 0,8) x 10° N/m?.
Chonla 0,7 x 10° Pa.
Vay chiéu cao cdt nudc tOng cOng la:

H = (-0,3+ 0,7) x10° +15207,9 + 38228,7 + 0,7 x 10° =163436,6 Pa.

Vay chi€u cao day clla bom can tao ra dugc phdi 16n hon 16,5 m.

Ta c6 cong sudt clla mOt bom
_ VxH
%1000

n la hiéu sudtbom n= 0,6+ 0,7
Chonn =0,7

VxH
= 71000 =(2,336 x10°x 163436,6)/(0,7 x 1000 )=0,545kW

Vay ta chon 2 bom ly tdm 1,5K-6 c6 céc thong sO sau:

Loai bom 1,5K-6

Cong suat 1.0kW/1.5HP.
Ning suat 10,8 m*h
COt ap H,bar 1,74 bar

buong banh kinh cong tac,mm 128mm
Hiéu suat % 55%

64



CHUONG V: LAP PAT HE THONG LANH

V.1: Lap dat cac thiét bi
1. Lap dat may nén lanh

- Pua may vao vi tri 1ap dat: khi cdu chuyén can chid y chi dugc méc vao cac vi tri da dugc
dinh san, khéng dugc méc ty tién vao Ong, than may gdy trdy xudc va hu hdng may nén.

- Khi 1ap dat may nén can chi y dén cac van dé: thao tac van hanh, ki€m tra, an toan, bo
tri, thdo d&, thi cong duOng Ong, stra chita, thong gi6 va chi€u sang thudn 1gi nhat.

- May nén lanh thudng dugc lap dat trén cac bé méng bé tong cOt thép. Bé méng phai cao
hon bé mat nén t0i thi€u 100mm, trdnh bi UGt ban khi vé sinh gian may. B& méng dugc tinh
toan theo tai trong dOng cla né, may duoc gan chat 1én nén bé tong bang cac buldng chdn san
chac chan. Kha ning chiu clla méng phai dat it nhat 2,3 1an tai trong cUa mdy nén k€ cd ddng
cO.

- B& may khong duogc dic lién véi két cau xay dung cUa toa nha tranh truyén chén dOng
lam héng két cdu xay dung. D€ chan dOng khong truyén vao két cdu xay dung nha, khodng
cach tOi thi€u tir b€ may dén méng it nhat 30cm. Ngoai ra nén ding vat li€u chOng rung gilta
mong may va mong nha.

- Céc bulong c6 dinh may vao b& méng c6 thé diic san trong bé tong trudc hodc sau ciing
dugc. Phuong phap chon buldng sau khi 1ap dat thudn 10i hon. Mubn vay can d€ san cac 16 ¢
kich thu@c 16n hon yéu cau, khi dua may vao vi tri ta ti€n hanh 1ap buléng roi sau dé cho vira xi
mang vao dé€ cO dinh buldng.

Nén méng cla cum mdy nén Bitzer dugc th€ hién & hinh 5.1.

Gl 0

! 1
A-A
MB cuim may net Bitzer.
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Hinh 5.1. Nén méng clla cum may nén Bitzer

2. Lap dat panel kho lanh:

Panel kho lanh dugc 1ap dat trén cac con luon théng gi6. Cac con luon thong gié dudgc
xdy bang béténg hodc gach thé, cao khodng 100+200mm dam bao thong gi6 tot tranh déng bang
1am héng panel. B€ mat cac con 1uon dOc v€ hai phia 2% d€ tranh dong nudc.

So vGi panel tran va tudng, panel nén do phai chiu tai trong 16n nén s dung loai c6 mat
d0 cao hon, khd ning chiu nén tot. Cac tam panel nén dugc x€p vudng goc vdi cac con 1uon
thong gi6, khodng cach hgp 1y gilta cac con luon khodng 300+-500mm.
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Cac tam panel dugc lién két v&i nhau bang cac méc khoéa goi 1a cam-locking da duoc 1ap
san trong panel vi thé 1ap nhanh va chac chan.

Panel tran dugc goi 1én cac tam panel tuOng dbi di€n nhau va c6 khung treo d& panel gitip
panel khéng bi vong.

Sau khi 1ap dat xong céac khe hd gi(ta cac tdm panel dugc 1am kin bang cach phun silicol
hodc sealant.

DE can bang ap gilra bén trong va bén ngoai kho ngudi ta gan cac van thong ap.

CUra kho lanh c6 trang bi b0 chOt chdng nhot ngudi bén trong, coi bao ddng, bd dién trd
sdy chOng déng bang.

Door Light Swith
Thermometer Ceiling Panel

Door Panel wall Panel

san panel cira san day
goc panel

Do khd ning chiu tai trong cUa panel khong 16n nén cc dan lanh dugc treo trén b0 gia dG
va dudc treo gidng lén xa nha nho hé thong ting do, day cap.
3. Lap dat dan ngung tu éng chum vé boc nam ngang:

Khi 1ap dat thiét bj ngung tu can luu y dén van d€ gidi nhiét cla thiét bj, dnh hudng
cUa thi€t bi ngung tu dén xung quanh, kha ning thoat moi chat 1dng vé binh ch(fa d€ gidi phong
bé mat trao d6i nhiét.

- DE& mdi chat lanh sau khi ngung tu cé thé tu chdy vé binh ch(fa cao ap, thiét bj ngung tu
thudng dugc 13ap dat trén cao ngay trén binh chifa cao 4p thanh mOt cum g0i 1a condensing
unit.

- Vi tri 13p dat thiét bi ngung tu can thodng mat cho phép dé dang thoat dugc nhiét ra méi
truOng xung quanh, khong gay dnh hudng dén con ngu0i va qud trinh san xuat.
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- Khi 1ap dat can luu ¥ d€ danh cac khodng hd & hai ddu binh d€ c6 th€ vé sinh binh trong
thoi ky bdo dudng. Cac doan dudng Ong nudc gidi nhiét vao ra binh dé dang théo dé khi
vé sinh.
4. Lap dat dan lanh

Dan lanh dugc treo trén bO gid d3 va dugc treo giang 1én xa nha nhd hé théng ting do,
day cap.

Khi 13p dat dan lanh can phdi d€ khodng h& phia sau dan lanh mot khodng it nhat
500mm. Ong nudc dan lanh phai dbc, & ddu ra nén c6 chi tiét ¢S ngdng d& ngin khong khi néng
tran vao kho, gdy ra cac tOn that nhiét khong can thiét.

s

Hig

it i

5 Lap dat binh tach dau
Binh tach dau dugc 1ap dat ngay sau dau ddy cla may nén va thudng duoc lap dat 6
trén cao trong phong may. Nhiét dd binh rat cao nén 1ap dat G vi tri thoang gi6 d€ gidi nhiét t6t.

6. Lap dat van tiét luu tu déng

Van ti€t luu tu ddng dugc 1ap dat trén dudng cap dich vao dan lanh.

Viéc chon van ti€t luu phdi phit hop v4i cong sudt lanh cla mdy nén trdnh nhiing tac
dOng khong tOt d€n mdy nén.

Khi 1ap dat van ti€t luu tu dOng can chid y 1ap dat bau cam bién ding vi tri quy dinh cu
th€ nhu sau:

- Dat & Ong hai ra ngay sau dan lanh va ddm bdo ti€p xic tot nhat bang kep dong hay
nhom. D€ tranh dnh hudng cla nhiét dd bén ngoai can boc cach nhiét bau cdm bién
cling Ong htit c6 bau cam bién.

- Khéng dugc quan hodc lam dap Ong mao dan tGi bau cdm bién.
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- Khi 6ng hiit nho thi dat bau ngay trén Ong hiit, nhung khi Ong 1én hon 18mm thi dat & vi
tri 4 giQ.

7 Lap dat van chan

Cac van chan trong hé thOng lanh can dugc 1ap dat G vi tri dé thao tac, van hanh, c6 thé
nam ngang hodc thang dimg. Khi nam trén doan 6ng nam ngang thi phai 18p cic tay van quay
1én phia trén.

Khodng h3 cac phia cUa van phdi dU d€ thao tac va stta ch{ta, thao 1ap van khi can.

Trén than van c6 mili tén chi chiéu chuyén dOng cUa mdi chat nén can chu y va lap dat
ding chiéu.

Phuong phéap ndi van chl yé€u 1a han va nbi bich nén can thao tac ding kY thuat.
8. Lap dat van dién tur

Ldi sat cla van dién tUf chuyén dbng lén xubng nhd sUc hit cla cudn day va trong luc, nén
van dién tU bat bubc phai duoc lap dat trén doan 6ng nam ngang. Culn day cla van dién
tU phdi 1én phia trén.

Do van dién tU 12 thi€t bi hay bi chay hdng thuOng xuyén va can phai dugc thay thé&, nén
truGc va sau van dién tU phai bo tri cac van chdn nham c6 18p van dién tUr khi can thay thé
hodc sUta chita.

9. Lap dat dudng 6ng
9.1) Lap dat dudng Ong dan mai chat
Trong qud trinh thi cong va 1ap dat dudng 6ng dan méi chat can luu y:

- Khong dugc dé bui ban, rac 10t vao bén trong 6ng. Loai bd cac dau nit Ong tranh bd st
rat nguy hiém.

- Khéng dugc dlng 1én thi€t bi, dudng Ong, d€ cac vat nang lén dudng Ong.

- Khong ding gié hodc vat liéu so, mém d€ lau bén trong 6ng vi x0 vai dé lam tat phin
loc.

- Khéng d€ nudc 10t vao phia bén trong dudng Ong.

- Khong tua, goi thi€t bi 1én cum van, van an toan, cac tay van, Ong moi chat.

Lap dat dudng 6ng cho hé thOng R404a:
- Dung Ong dbng.
- Viéc han Ong dung cac que han bac.
- Cat Ong bang dao chuyén diing hodc dao cat c6 ring nho.
- bdm bao bén trong 6ng dugc khd rao.
- Puong hoi dau, Ong hiit cla hé thOng fréon dat nghiéng d€ dau tu chdy v€ mdy nén.
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9.2) Lap dat duéng 6ng dan nudc
Pudng 6ng dan nudc trong hé thong lanh dugc si dung dé: gidi nhiét cho thiét bj
ngung tu, xa tuy€t, 1am mat thi€t bi 1am mét dau, ...
- PuoOng Ong nudc gidi nhiét va xa tuyét sir dung Ong thép trang kém, bén ngoai son mau
xanh nud@c bién.
- boi v&i nudc ngung tU cac dan lanh, dan ngung, thiét bi 1am mat dau,... c6 th€ ding Ong
nhua PVC, c6 th€ boc hodc khéng boc cach nhiét, tuy vi tri 1ap dat.
V.2 .Thit bén va thtt kin hé thdng lanh
V.2.1. Thtt bén
Ap suat thlr bén bang 1.5 1an 4p sudt lam viéc.
Cac budc ti€n hanh:
- Chudn bj th(r: c6 14p may nén, ngat ap k€ dau hit, md van ( trlf van xa), n6i binh Nitg
qua van gidm 4p.
- Nang 4p suat hé thOng tU tUr 1én 4p sudt th(r bén cho phia cao ap va ha ép.
- Duy tri 4p sudt trong vong 5 phiit rOi gidm dan t&i ap sudt th(r kin.
Tuy nhién can luu ¥, mdy nén va thiét bi da dugc th(r bén tai noi ché tao rbi nén c6 thé
khong can th(r bén lai 1an nta, ma chi th(r hé thong dudng Ong, mOi han.
V.2.2. Thr kin
Nang 4p sudt lén ap sudt th(r kin.
Duy tri ap luc th(r trong khodng 24h. Trong vong 6h dau 4p sudt thUr gidm khong qua 10%
va sau d6 khong gidm.
Ti€n hanh th(r bang nuGe xa phong.
Khi phat hién 10 ri can loai bd 4p luc trén hé thOng roi mdi xUr ly. Tuyét d6i khong dugc
xUr 1y khi con ap luc.
Chi sau khi da th(r xong hoan chinh khong phét hién ro ri méi ti€én hanh boc cach nhiét
dudng Ong va thiét bi.
V.2.3. BOc cach nhiét dudng Ong
Sau khi th(r kin hé thOng xong thi ta ti€n hanh boc cach nhiét dudng Ong.
Trong hé thOng lanh cac dudng 6ng dugc cach nhiét chU yéu 1a cadc dudng Ong c6 nhiét
do thap nhu dudng Ong cap 10ng, dudng Ong hiit vé mdy nén...
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OAg 1601

Hinh 5.3. Cau triic cach nhiét duong Ong

V.2.4. Hut chan khong

Viéc hiit chan khoéng dugc tién hanh nhi€u 1an m&i ddm bdo hit kiét khong khi va hoi
&m c6 trong dudng Ong va thi€t bi. Duy tri dp luc 50+75mmHg trong 24h, trong 6h dau ap luc
cho phép tang 50% nhung sau d6 khong tang.

V.3. Nap gas cho hé thdng lanh
V.3.1. Xac dinh luong gas nap

P& nap méi chat trudc hét can xac dinh lugng moi chat can nap vao hé théng. Viéc nap
moi chat qua nhi€u hay qua it di€éu dnh huéng ning sudt va hiéu qud cUa hé thong.
- Néu nap qua it: méi chat khéng dU cho hoat ddng binh thudng cla hé théng dan dén dan
lanh khéng dU méi chat, ning sudt lanh hé thong gidm, ché dd lam lanh khong dat con
néu thi€u méi chat luu lugng ti€t 1uu gidm do d6 d0 qua nhiét ting 1am cho nhiét d0 dau
day tang.
- Né&u nap méi chat qua nhi€u: binh ch(fa khong ch(ra hét dan dén mét lugng 10ng sé nam
& thiét bi ngung tu, 1am gidm dién tich trao d6i nhiét, 4p sudt ngung ting, mdy c6 thé bi
qua tai.
V2. Nap méi chat cho hé thdng lanh

C6 hai phuong phap nap moéi chat: nap theo dudng hiit va nap theo dudng cap dich.

PO6i v6i hé thOng lanh dang thiét ké thi 4p dung phuong phdp nap theo dudng hiit.
Phuaong phap nay c6 dac di€m nhu sau:

- Nap 3 trang thai hoi, s6 luong nap it, thoi gian nap lau.

- Chi 4p dung cho may c6 cong sudt nho.

- Viéc nap méi chat thuc hién khi hé théng dang hoat dOng.

* Cac thao tac:

- NOi binh méi chat vao dau hiit clla may nén qua b0 dong ho ap suat.
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- Dung mdi chat dudi hét khong khi trong Gng noi.

- MG tUr tU van n6i d€ méi chat di theo duGng Ong hiit vao hé thdng.

- Theo dbi luong bing bam trén than may, ki€m tra dong dién cla mdy nén va ap sudt dau
hit khong qué 3at. Trong qué trinh nap c6 thé theo ddi lugng médi chat bang cach dat binh
moi chat Ién can.

- Khi nap méi chat can chi y khong dugc d€ cho 10ng bi hit vé may nén gay ra hién tugng
ngap dich cho méy nén rat nguy hiém.

CHUONG VI
TRANG Bl TU PONG HOA VA VAN HANH HE THONG LANH.

VL1. Lap dat hé théng dién

Trong mOt hé thdng lanh viéc duy tri mOt ché d6 van hanh tdi uu cling nhu bdo vé tu
dOng cac thiét bi tranh duoc cac ché d6 1am viéc nguy hi€m la van dé rat quan trong, cong viéc
nay nhG mach diéu khién.

Uu di€ém cUa mach diéu khi€n 1a c6 dO chinh xac cao va nhanh chéng hon so véi diéu
khi€n bang tay do d6 gidm duogc tiéu hao dién ning va ddm bao dugc yéu cau bdo quan va an
toan cho ngu'0i lao dOng.

Hé thOng dién gdm hai phan chinh

+ Mach dOng luc.
+ Mach diéu khién.
Hai phan ndy c6 lién quan chat ché véi nhau ddm bao cho hé théng hoat dOng hiéu qua
va an toan. Cac di€éu kién d€ mdy nén hoat dOng.
+ Khong c6 su' cO qua dong trong mach diéu khién.
+ Khoéng c6 su ¢ ap sudt hit thap va ap sudt nén cao.
+ Quat va dan ngung da hoat dOng.
+ Khong c6 su c0 4p luc dau hodc luu lugng dau, muc dau.
+ Khong c6 su cd &p luc nudc.

Van hanh hé théng mdy va thiét bi lanh thi yéu cau van dé an toan cho con ngudi 1a hang
dau sau d6 dén an toan cho may mdc thiét bi. Poi héi may méc phdi 1am viéc nhip nhang, cac
thong s 1am viéc phai 6n dinh ddm bdo t0i uu cho quy trinh cong nghé, ting dd tin cdy, ting
tubi tho cho hé théng... TU nhiing yéu cdu dé ngoai cac quy tac an toan dudc quy dinh trong
thi€t k& ché tao lap dat. Hé thOng may lanh can dugc an toan trong van hanh mang tinh ning
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va hiéu qud cao trong viéc tu dOng va di€u khi€n, don gidn bGt trong thao tac di€u hanh thiét bj
phuUc vU san sudt nén ngudi ta ti€n hanh tu dOng hoa cho hé thGng méy lanh.
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VI.1.2. Thuy€t minh mach dién

- Mach suéi dau may nén: khi may nén ngling hoat ddng, Cudn ddy MC1-1 contactor
may nén khong cé dién nén ti€p di€m thudng déng MC1 -1 van déng cép dién cho thi€t bj nung
dau CH va van dién tir SV6 ddm bdo can bang ap 1uc cho khdi dong.

- Mach su ¢d luu luogng dau: khi luu lugng dau duge dam bdo, thi may nén hoat dOng
binh thuOng relay thoi gian TM8-1, TM8-2 khong c6 dién lam cho ti€p di€ém thuong déng mé
cham “ludén déng”. N€u nhu vi mot Iy do nao d6 luu lugng dau khéng dam bdo 1am cho tiép
di€m UP-ON (6 mach bdo vé& Iuu lugng dau) déng 1ai lam cho cudn day AX9-1 c6 di€én 1am cho
ti€p di€m thudng mG AX9-1 déng lai cap dién cho TM8-1, TM8-2. Sau mOt thdi gian 20s ma
luu lugng dau khéng dam bdo dugc thi ti€p di€m thudng déng mé chdm “md ra” bao su cO
luu lugng dau, dén RL sang (dén do).

- Mach su ¢® muc dau: khi may nén chay thi cudn ddy AX3-3 (6 mach 50% tai) luén c6
dién 1am cho ti€p di€ém thudng mé& AX3-3 luén déng. Khi muc dau khong ddm bdo thi ti€p
di€m UP-ON (3 mach bdo v& muc ddu) mad ra 1am cho cudn day AX10-1 mat dién lam cho ti€p
di€ém thuong déng AX10-1 déng lai. Cap dién cho cudn AX10 va dén béo su cO sang.

- Mach su ¢0 qua tdi may nén: khi may nén hoat ddng binh thudng thi hai ti€p di€m
bdo vé qud tdi OL1-1, OL1-2 ludén déng. Khi mdy nén lam viéc qua tdi thi cudn diy dién trd
OL1-1,0L1-2 néng lén lam cho hai ti€p di€ém bdo vé& qué tai bat ra ngat mach chudi diéu kién
chay mdy nén dong thGi dén bdo su' cO qué tdi may nén sang.

- Mach su ¢ ap suat cao — ap suat thap: mach nay khi cé truOng hgp xay ra su cO ap
sudt cao hodc 4p sudt thap thi tiép diém bdo v& bat ra ngat
mach chudi di€u kién chay may nén. May nén nglig hoat ddng dbng thoi dén béo su O sang.

- Mach su ¢6 nhiét dé dau: khi nhiét d6 dau qua cao thi dd nhGt gidm lam cho kha
nang boi tron kém nén khi nhiét dd dau 1én qué cao thi ti€p di€m Thrl bat ra ngUng may nén, dén
su' cO sang.

Nhu vy la khi hé théng may lanh khong c6 su ¢ gi thi chudi diéu kién chay mdy nén
mdi kin mach cudn AX c6 dién, khi d6 ddm bdo an toan cho miy nén .

- Mach kh@i dOng tlmg phan may nén: khi déng dién thi cubn day gidm tdi AX3-1,
AX3-2 c6 dién lam déng ti€p di€m thudng m3 3 mach khai dOng, lic chua xa tuyét thi cudn
MC2 khong c6 dién lam cho ti€p di€m thudng déng MC2 déng lai. Cudn MC8 clla bom nudGc
gidi nhi€t c6 dién lam ti€p di€m thudng m& MC8 déng lai, ddm bdo cho mach khéi dOng tlng
phan may nén kin mach cap dién cho relay thoi gian TM1. Ti€p di€m thudng m& TM1 déng lai
kh&i dOng may nén G ché€ do Sao, ti€p di€m thudng mG MC1-1 ciing déng 1ai cap dién cho van
dién tUr cdp dau mG ra cap dau cho mdy nén. Sau 0.6s thi ti€p di€m thudng mG déng chdm TM1
“déng 1ai” may nén lam viéc & ché d0 tam gidc. May nén va dong hO dém gid chay may nén
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hoat dOng va khi dé relay TM6 c6 di€n, sau 2 phiit ti€p di€m thuong mé déng chdm TM6 “déng
1ai” cap dién cho van dién tU cap dich trung gian.

- Mach bdo vé luu luong dau: khi luu lugng ddu dugc ddm bdo thi cudn dau AX9-2
& mach sy cd 1uu lugng dau khong c6 dién, nén ti€p di€m thudng déng AX9-2 déng lai va tiép
di€m UP-ON ciing déng, khi luu lugng dau khong ddm bdo UP-ON m@& ra, cun day AX9-1
khong c6 dién, dong ti€p di€m thuOng déng AX9-1 1ai, hai relay thoi gian TM8-1, TM8-2 ¢6
dién.

+ Sau 20s ma luu lugng dau khong ddm bdo thi ti€p di€m thuong déng m3 chdm TM8-1,
TMB8-2 md ra ngat mach chudi di€u kién chay may nén, may nén ngling hoat dOng.

+ Trong thOi gian 20s ma luu lugng dau ddm bdo thi UP-ON déng 1ai cubn day AX9-1 ¢6
dién, ti€p di€m thudng déng AX9-1 m& ra may nén lam viéc binh thudng.

- Mach quat thap gidi nhiét: khi chubi di€u kién chay may nén kin mach va may nén
lam viéc thi ti€p di€m thudng m& AX21, MC1-2 déng 1ai, thap gidi nhiét khong c6 van dé gi thi
ti€p di€m thudng md OL6, OL7 déng lai va khi khong c6 xa tuyét ti€p diém thudng déng MC2
déng 1ai ,cudn dady MC9 c6 dién quat thap gidi nhiét 1am viéc.

- Mach bom nudc gidi nhiét: sau khodng thoi gian 2 phit thi bom nudc gidi nhiét hoat
dong, dugc diéu khi€n bdi relay TM7 lam cho cuOn day MC8 lam déng ti€p di€ém thuOng m&
trén mach di€u khi€n may nén va contactor bom nudc gidi nhiét c6 dién bom nudc chay.

- Mo ta chung vé& XR 160C: tat ca cac thi€t bi XR c6 thé két n6i v6i hé thOng giam sat
XJ500 théng qua ngd ra ndi ti€p RS485 thi€t bi XR 160C 1a cac b0 vi di€u khién duoc Ung dung
trong linh vuc lanh & nhiét d0 thudng va nhiét d6 sau. XR 160C c6 3 ti€p diém ngd ra d€ diéu
khi€n may nén, xa tuyét ( bang dién trd hodc gas néng) va quat dan lanh. XR 160C c6 3 dau do:
1 dung cho viéc diéu khién nhiét dd phong, 1 dung cho di€u khién nhiét d dan lanh, dau con
lai dung cho ngd ra tuong tu 4 + 20mA, 2 ngd vao s khong dién 4p dugc dinh cau hinh théng
qua cac thdng sO va mOt coi bao hiéu bén trong thiét bi ding cho canh bao. Thiét bi c6 thé 1ap
trinh bang cac phim mOt cich dé dang.

+ Khi may nén lam vi€c binh thuOng thi XR 160C s& diéu khién nhiét d6, khi d6 thi SV7-
1, SV7-2 va SV c6 dién cap dich cho ECO va dan lanh, d€ thuc hién qua lanh tai thiét bi ECO
va cap dich cho thiét bj bay hoi d€ thu nhiét dong thoi cudn AX21 c6 dién.

+ Sau mOt thdi gian 1am viéc dén thdi gian xa tuyét da dugc 1ap trinh san trong XR 160C
khi d6 may nén nglng hoat dOng ti€p di€m thudng m3 MC1-2 déng lai cap dién cho contactor
MC2. Bom nudc xa tuy€t thuc hién xa tuy€t khi d6 dén GL sang. Khi bom nudc xa tuy€t co
su' cO thi OL3 bat ra ngat mach...
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+ Khi x3 tuy€t thi quat dan lanh sé tat do 1ap trinh san trong XR 160C, quat dan lanh
dugc bdo vé qua tai bang cac ti€p diém OL2-1, OL2-2, OL2-3 OL2-4. Khi lam viéc thi cac ti€p
diém AXTK sé déng lai quat dan lanh lam viéc.

- Mb t& XC 460C: cic thi€t bi XC dudgc thiét ké d€ diéu khién cac cum mdy nén vla va
nhd hodc di€u khi€n c4c cum quat dan ngung. Cac thi€t bi XC cho phép l1ua chon sO cap diéu
khi€n ciing nhu cong sudt tung cdp mot cach linh hoat. C6 2 phuong phap di€u khién thudn -
nghich va 3 chlc nang 16gic khic nhau.

Model XC 460D dang DINRAIL c6 6 ti€p di€m ngd ra ding d€ di€u khién tai. Trang thai
canh béo c6 th€ dugc bao hiéu bang coi ndi va moOt ti€p diém ngd ra cdnh bao 12Ved/ 40mA, c6
th€ 1ua chon 2 loai dau rd ngd vao. Pau ro PTC d€ do nhiét d6 hodc cac dau do c6 ngd 4 + 20
mA. Bugc cdp ngubn bdi chinh thiét bi.

Cac thi€t bi XC dugc trang bi ngd ra n0i ti€p (TTL thong qua thi€t bi XJRS485 ching c6
th€ két noi v4i hé thOng gidm sat).

XC 460D sé& diéu khi€n tai cho may nén. Ban dau khi khdi ddng, may nén chay 50 % tai.
Sau 1 phiit thi 1én 75% tdi do dugc di€u chinh bang relay thGi gian TM3, khi d6 cudn AX4 mdi
c6 dién. Cap dién cho SV3 -1 van dién tUr 75% tdi, ddng thoi TM4 c6 dién va sau mOt phiit thi
may nén chay 100% tai dugc di€u chinh bang TM4. Ti€p di€m thudng m& déng cham “déng
lai” khi d6 SV3-2 ¢6 dién may nén hoat ddng 100% tai.

VI.2. Phan an toan.
DE bdo ddm an toan, phai nghiém chinh thuc hién cic quy tac an toan van hanh mdy lanh
va cac quy tac an toan thiét bi dién.
1. Chi cho phép nhiing ngu0i sau day dugc van hanh may lanh:
-ba dugc hoc 16p chuyén mén v€ van hanh méy lanh.
-bGi v6i thg dién, dd dugc hoc 16p chuyén mén vé€ van hanh thiét bi dién.
2. Nhirng nguoi lam viéc déu phai biét k¥ thudt an toan vé s clru, khong ké
cap bac chuyén mén nao.
3. Ngu0i van hanh may lanh can phai biét:
- Kién thlic sO c@p vé cac qué trinh trong may lanh, trong hé thOng may.
- Tinh chat cla chat 1am lanh ( méi chat lanh, méi truGng truy€n lanh).
- Céc quy tac stra ch(fa hé thOng thiét bj lanh.
- Thg 1ap dat dién phai biét 1ap dat, doc ban vé.
- Céch 1ap nhat ky, bién ban van hanh mady.
4. Cong ty phdi cUr ngudi c6 trach nhiém theo ddi thuc hién quy tac kY thudt an toan nay.
5. BAo quan cac tai liéu lién quan dén hé thOng lanh.
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6. Cam bdo quan xang, dau hod va cac chat 10ng dé chay khac trong phong may.
7. Thiét bi lanh phai dugc ki€m tra va bao dudng dinh ky it nhat 3 thang 11an.
8. Cam ngudi khong c6 trach nhi€ém dén gan hodc c6 bat ky tac dOng gi dén thiét bj.
9. Trong kho lanh tuyét dOi khong dugc x€p hang dén qua gan dan lanh hodc duGng Ong.
10. C&m ngu0i van hanh may uéng rugu hodc say rugu trong gid truc van hanh may.
VL3. Phan van hanh
VL3.1. Nhitng van dé can chi y trudc khi van hanh hé thdng lanh
NguOn di€én phai c6 dU dién th€ 3 pha 380 + 5%, tan sO 50Hz.
Ki€m tra lugng nudc trong thap gidi nhiét cé dU va lién tuc hay khong, néu thi€u phai bo
sung thém.
Ki€m tra b6 10c nudc c6 bi bAm bam hay khong.
Ki€m tra su’ tudn hoan va phan phoi nudc gidi nhiét dén binh ngung, cic van nudc phai
dugc mé.
Ki€m tra c4c van gas trong trong hé thOng, cdc van nay phai ding trang thai (IUu y cac van
trén duOng nén).
Ki€m tra mUc dau trong binh tach dau (muc dau tU 1/2 — 2/3 kinh xem dau).
Ki€m tra d0 kin cUla hé thOng xem c6 bi o ri hay khéng.
Ki€m tra cic cong tac xoay, cac cong tac nay phai dat & vi tri “Tat” OFF.
VL.3.2. Van hanh hé théng
Van hanh hé théng lanh phai theo trinh tu sau:
Cap nguon cho hé thGng
Bdo ddm nguOn dién 3 pha 380 + 5%, tan sO 50Hz da dugc cap dén tU diéu
khién.
Bdo dam cac CB (aptomat) trong tU dién & vi trf “tat” OFF.
Van hanh hé théng
Hé thOng lanh dudgc thiét k€ hoan toan tu dOng thong qua b di€u khién nhiét do
DIXELL XR160C da dugc 14p trinh san theo muc dich va yéu cau cla viéc st dung kho lanh, vi
vay viéc van hanh hé thOng ndy ciing dé dang, khi van hanh ta chi can nhan nit “STAR” dé
kh&i dOng hé thOng hodc nhan niit “STOP” d€ ngling hé thOng, trinh tU van hanh hé théng nhu
sau:
Ti€én hanh m& tat cd cic van chdn trén dudng gas va dudng nudc gidi nhiét cla hé
thOng lanh (theo ding trang théi).
Bat cac CB (a4ptomat) cap ngudn cho cac thi€t bi va mach diéu khién.
Bat cong tac cap dich dan lanh sang vi tri “AUTO”.
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Nhan “STAR” toan b hé thOng lanh sé khdi dOng va lam viéc theo b0 diéu khi€n nhiét
d0 DIXELL XR160C.

Luuy:
- Cai dat bdo vé &p sudt cao: 13 kg/cm?.
- Cai dat bdo vé &p suat thap: -0.8 kg/cm>
- Cai dat bao vé nhiét d0 dau: 85°C.
- Cai dat tri hoan solenoid gidi nhiét dau: 20 gidy.
- Cai dat solenoid duOng 1am mat trung gian ECO: 2 phuit.
- Cai dat tri hoan khéi dOng tUng phan may nén : 0,6 giay.
- Cai dat bao vé qua tai.
+ POi v&i may nén cai dat: 45A.
+ POi v&i bom nudc gidi nhiét cai dat:11 A.
+ POi vdi quat thap gidi nhiét cai dat: 3 A.
+ DOi vbi quat dan lanh cai dat: 4,5A.
VI.3.3 Ché dd tu ddng clia hé thdng

Hé thong kho lanh dugc di€u khién tu dOng bdi b0 di€u khién nhiét dd DIXELL
XR160C, v3i cac chuong trinh cai dat phit hgp v3i yéu cdu van hanh kho lanh.

Khi nhiét d0 kho lanh dat dén gia tri cai dat, bd di€u khién sé nglng cép dich cho dan
lanh, b0 di€u khi€n tai XC460D sé cat tdi dan cho dén khi nglig mdy nén.

May nén s€ hoat dOng trd lai khi nhiét d0 phong ting dén gia tri bang nhiét d6 phong
cOng dd chénh 1éch nhiét d0 HY (HY dudc cai dat trong b0 DIXELL XR160C, théng thuOng
khodng -3’K + -5°K).

VL.3.4. Ché d0 xa tuyét clla hé thdng

Tuyé€t bam trén dan lanh trong kho lanh 1a do c6 hoi nudc di vao kho lanh tUr viéc mé clra
(kho hoat dOng & nhiét d6 am) va do hang héa mang vao. Néu khi tuy€t bAm qua mUc s€ lam
can tré viéc trao dGi nhiét tai dan lanh, tU d6 khéng ha dugc nhiét dd cUa kho lanh. Do vay
can phai xa tuyét d€ lam sach dan lanh nham nang cao hiéu qud s’ dung cUa hé thong. C6 2
cach xa tuyét: xa tuy€t tur dOng va xa tuy€t bang tay.

X3 tuyét ty dOng: trong di€u ki€n 1am viéc binh thuGng, méy lanh sé tu dOng xa tuyét
theo chu ky x& tuyét da dugc 1ap trinh trong bO DIXELL XR160C. Chu ky xa tuy€t dugc cai dat
khodng 4 + 6 gi0 xa tuy€t 1 1an, con thoi gian xa tuy€t va nhiét d0 cudi qua trinh xa tuyét thi
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tuy thuOc vao ché d6 van hanh cla kho ma cai dat cho phu hgp, thong thudng thdi gian xa tuyét
cai khodng 10 + 15 phiit con, thoi gian tri hodn sau khi xa da tUr 7 + 10 phut.

X3& tuy€t bang tay: trong trudGng hop bat thudng (cla kho lanh khéng dugc déng kin
hodc déng m& qua nhi€u 1an ...) dan lanh bi bam tuyét qua nhiéu tuy€t (tuy€t bam day trén toan
b0 bé mat truyén nhiét cla dan lanh) va viéc xa tuyét tu dOng van khong lam sach hét tuyét
bam trén dan lanh. Khi d6 can phdi xa tuyét bang tay b sung d€ tdy sach phan tuy€t bam trén
dan lanh.

Trong trudng hop xa tuyét bang tay bo sung van khong lam sach tuyét trén dan lanh
phdi lién hé ngay v4i ngudi chiu trach nhiém dé x(r 1y.

VL.3.5 Ngurng hé thong trong di€u kién binh thudng

Bat cong tac cap dich sang vi tri “OFF” d€ nglng cap dich dan lanh.

Nhan nit “STOP” toan b hé thOng lanh sé ngling hoat dOng.
Luuy:

PE duy tri ngudn dién cho dién trd sudi dau cacte may nén, khong nén bat CN (aptomat)
cUa mach diéu khién vé vj tri “OFF”.

Khi nglmng hé thOng trong thoi gian dai (bdo tri, stfa ch{fa... ) trwdc khi van hanh lai hé
thOng phai ddm bdo may nén da dugc sudi dau trudc d6 24 gid.

VL.3.6. Thong s6 van hanh hé théng

Bang 6.1. Thong sO van hanh hé théng.

bién Dong | Apsudtcao | Apsudtthdp | Apsudtnudc | Nhiétdd
ap bién kg/cm? kg/cm? kg/cm? dau
\ A °C
380 65+ 80 10+ 13 0,3+ 1,8 1+ 1,5 73+ 80

VL3.7. Xt Iy mOt sO su c6 théng thudng

C6 rat nhi€éu nguyén nhan dan dén sy c6 & méy nén, néi chung d€ xéac dinh chinh xéac
nguyén nhan cy thé phai c6 kinh nghiém nhét dinh vé& van hanh may nay. O day chi néu mt vai
di€m chung nhat dinh vé mOt sO su' cd va cach x(r ly:

B bao vé€ qué tdi dOng cO mdy nén tac dOng hodc ti€p di€m bdo vé nhiét dO trong dOng
€O mdy nén tac dOng.

+ Ki€m tra dOng cO may nén.

+ Ki€m tra nhiét d0 mdy nén.
- BO bdo vé é&p sudt cao tac dOng.

+ Ki€m tra dong ho do ap suat luc nudc gidi nhiét c6 du ap luc
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khong (théng thuong khodng1 + 1,5 bar).
+ Ki€m tra xem cac van trén duong nudc gidi nhiét dd ma hét
chua.
+ Ki€m tra bom nudc, quat thap gidi nhiét c6 hoat dOng khong.
+ Ki€m tra xem thap gidi nhiét, dan ngung c6 bi do khong va vé
sinh né€u bi do.
- Bdo vé ap sudt thap tac dOng.
+ Ki€m tra hé thOng tuan hoan clla mdi chat lanh, cac phin loc, cic van
cap dich...
- Bdo v& nhiét d0 dau tac dOng.
+ Ki€m tra phin 10c nuGc thap gidi nhiét, thap va binh ngung c6 bi do
hay khong, ki€m tra gas c6 dU hay khong...
Luu y: Phdi thudng xuyén ki€m tra quat dan lanh c6 bi bAm nhi€u tuyét hay khong, néu thay
dan lanh bam nhi€u tuy€t can phai xa tuy€t bang tay d€ dan lanh that sach, gitip cho may nén
hoat dOng tOt hon.
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CHUONG VII
SO BO TINH GIA THANH KHO LANH.

VIL.1. Kho lanh
Vat liéu cach nhiét, cach 8m la cac tdm panel ché tao san.
- Polyurethane (PU) day 125 mm.
- Ty trong 40kg/m’.
- VO boc ngoai bang tole ma mau ( colorbond) day 0,6 mm cd 2 phia.
do Malaysia sdn xudt theo cong nghé cla PUrc.
- Son bao vé bén ngoai hai phia day 0.5mm
Cac Panel lién két v&i nhau bang cac méc khod Semi — camlock.
VIL1.1. Panel + cra + phu kién lap dat kho
Gia thanh cUa Panel + c(ta + phu kién 1ap dat kho dugc trinh bay 6 bang 7.1.
Bang 7.1. Gia thanh cUa Panel + cUra + phu kién lap dat kho.

SO Dién gidi Pon SO0 | Pbongid| Thanhtién
tt Vi luong USD USD

1 Kich thudc kho:
L48xW18,2568x H6,1284

A. Loai Panel PU day 125 mm

bOc tole ma mau day

0,6 mm 2 mat.

- Dién tich xung quanh:
812,09+7x110,32 = 1584,33m*
- Dién tich tran: 876,3264 m? m’ 3337 32.5 108452,5
- Diéntich san: 876,3264 m?

COng: 3336,98 m?
B. Hé thOng clfa.

- CUta truot chinh: BO 1 2000 2000
L3000 x H2000 x 125mm

- Cla truot: BO 8 1250 10000
L1500 x H2000 x 125mm

- Clra ban lé: BO 30 320 9600

600 x 600 x 125mm
- PVC Stripcurian: B0 1 230 230
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L1500 x H2000mm

- PVC Stripcutian: BO 5 140 700
LGQO x H600 mm
2 Phu kién lap dat Panel kho | B0 1 3700 3700
- Thanh treo tran, nhém goc,
Silicone.
- Nap day Panel, ting do,
thanh nhom phang, ti nhuta
treo, rivef...
- Hoa chat PU trang/ den.
- Bulon chiu luc, méc xoay,
Day cap
C@ng gia (USD) 134682,5
VIL.1.2. Phu kién 1ap dat trong kho:
Gia thanh phu kién 1ap dat trong kho dugc thé hién G bang 7.2.
Bang 7.2. Gia thanh phu kién lap dat trong kho.
S SO B s
A, X .3 . bon gia Thanh tién
0 Dien giai bon vl | 1ugn
USD UuSD
tt g
1 | Bén kho lanh c6 chup bao vé BO 16 42 672
2 | Chubng béo dOng B0 2 30 60
3 | POng ho do nhiét do BO 2 38 76
4 | Van thong ap phong lanh BO 6 27 162
COng chung 970

VIL2. Hé thdng may trit lanh

Gia thanh hé thOng may tr(f lanh duoc thé€ hién & bang 7.3.
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Bang 7.3. Gia thanh hé thdng may trit lanh.

Dién gidi

bon vi

S6
luong

bon gia

Thanh tién
USD

CuUm may nén truc vit
- 2 may nén truc vit
- Model:
Ning sudt lanh
Q, = 65,86 kW
P.=60,4 kW
- Nhiét d0 ngung tu = 35°C
- Nhiét d0 bay hoi = -35°C
- Bau ngung tu K373H
- Bau chlra gas
- Pudng cung cap dau cho
may nén, v&i phin 1oc dau
cong tac dong chdy, van
dién ttr, kinh dau.
- biéu khién cong sudt cho
may nén.
-Van-pass v@i van chan

van van dién tUr.

- Binh tach dau, 1am mat dau.

- Van chan hit, van chan nén.

- BO diéu khién cong suat.
- BO Economizer.

- BO gidm sung.

Cum

2

18400

36800

Dan lanh hiéu Thermokey

- Model: ITL 350.116

- Cong suat: 21,4 kw

_ Luu lugng gi6 24000 m*h

Dan

2175

4350
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- Khodng thdi: 35 m

- Kich thuéce
L3363xW713xH747.

- Quat 4 cai x b 500 mm.

- Xa tuyét bang nudc.

COng gia CIF — HCM - USD 41150
- . Chun Don i, | TOng gid,
Tén thiét bi SO lugng ] & & &8
loai USD USD
Binh chlta cao 4p 3,5PB 1cai 2000 2000
Binh tudn hoan 2,5INB 1céi 10000 10000
Dan ngung, bom nudc gidi 5
. 2cai 4800 9600
nhiet
Binh tap trung dau 300CM 1 cai 1000 1000
Binh trung gian 40MNGCs 1cai 2000 2000
. ITHF-70- ..
Bom dich 1cai 4000 4000
M-2
@125 40m 50000d/m 118USD
©®40,5 6m 23000d/m 8
Puong 6ng dan moi chat @82 7m 40000d/m 16
@50 8m 30000d/m 14
©40,5 30m 35000d/m 61
VIL3. Hé thong van danfoss:
Gia thanh hé thdng van Danfoss dugc tinh toan rd ¢ bang 7.4.
Bang 7.4. Gia thanh hé théng van Danfoss.
S S6 | Don | Thahtién
5 Dién gidi Ki€utype | Code | jyon | Gia USD
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Tt | g USD
Van cho cum tach dau
1 | Van chdn GBC 18S | 00G9502400 | GBC18S | 3 28 84
2 | Van dién tU ERV- | 032F124000 | ERV 20 1 39 39
valve
3 | Coil 018F680100 | COIL 1 25 25
220V,50hz, 12w
Van cho dan lanh
1 | Van chdn GBC18S | 009G502400 | GBC18S | 8 32 256
2 | Phinloc DCL306 | 0237015600 | DCL306 | 4 17 68
3 |Van dién  tUr | 032F124000 | ERV20 4 39 156
ERV?20
4 | Coil 0185680100 Coil 4 27 108
220V/50Hz/12W
5 | Kinh gas SGN19 | 014-016600 | SGN19 4 16 64
6 |Van ti€t luu | 067B329000 | TE20 4 97 384
TE18WO
7 | TE20 Orifire 067B217500 | TE20 4 45 180
8 | Valve body TE |067B402100 | TE12/20 | 4 12 48
12/20
COng chung 1312
VIL4.Phu kién lap dat thiét bi
Gia thanh phu kién 1ap dat thiét bi dugc tinh toan rd & bang 7.5.
Bang 7.5. Gia thanh phu kién lap dat thiét bi.
stt Dién gidi Ponvi | SO | Pongid | Thanhtién
lugng | USD USD
1 | TG dién van hanh 2 may+1 kho | TU 2 2035 4070
— tU son tinh di€én, LK nhat
2 | BO di€u chinh nhiét tu dOng B6 4 115 460
3 | P6ng ho nhiét k€ tu ghi 31 ngdy | BO 1 590 590
4 | Ong gas cac loai 1075 1075
5 | Nhém boc 6ng B0 1 320 320
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6 | XOp cach nhiét Ong B0 1 197 197
7 | Ong nhua, co, van, ctit BO 1 275 275
8 | Day dién cac loai B0 1 346 346
9 | Méng dién BO 1 192 192
10 | Ong ghen boc Ong, day B0 1 115 115
11 | Que han dién, bac han B0 1 40 40
12 | Nito th( xi B0 1 60 60
13 | Gi6 da BO 1 30 30
14 | Ti inox, cap treo dan lanh B0 4 60 240
Tong 8011

Cong lap dat: 10.000 USD.
Nhu vay gia thanh kho lanh = 224942,5 USD.

Nh(ng s0 li€u trén chi ding d€ tham khdo 1a chinh vi kho thi€t k& & day 1a hoan toan mdi
nén khong c6 s0 liéu thi cong thuc t€ chinh xac nén rat mong dugc su théng cdm cUa thay cd va
mOi nguoi.

Vi kiedn thouc thodic tea cogn nhieau hain chea nean khi tinh toaun
thieat kead khoang traunh khodi thiedu sout. Toai radt mong A66ic quyu thaay
coad chee balio thedm, fied cho cuodn floa aun cula em fi66ic hoagn thiean
hon vag ruut kinh nghieam laan sau.
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