<!DOCTYPE html>
<html lang="nl">
<head>
    <meta charset="UTF-8">
    <meta name="viewport" content="width=device-width, initial-scale=1.0, user-scalable=yes">
    <title>Warmtepompcalculator - incl. PDF rapport</title>
    <!-- html2pdf library (voor PDF rapport) -->
    <script src="https://cdnjs.cloudflare.com/ajax/libs/html2pdf.js/0.10.1/html2pdf.bundle.min.js" integrity="sha512-GsLlZN/3F2ErC5ifS5QtgpiJtWd43JWSuIgh7mbzZ8zBps+dvLusV+eNQATqgA/HdeKFVgA5v3S/cIrLF7QnIg==" crossorigin="anonymous" referrerpolicy="no-referrer"></script>
    <style>
        * {
            box-sizing: border-box;
            font-family: system-ui, 'Segoe UI', 'Roboto', 'Helvetica Neue', sans-serif;
        }
        body {
            background: #e9f0f5;
            margin: 0;
            padding: 24px 16px;
            display: flex;
            justify-content: center;
            align-items: center;
        }
        .calculator-card {
            max-width: 1100px;
            width: 100%;
            background: white;
            border-radius: 32px;
            box-shadow: 0 20px 35px -12px rgba(0, 0, 0, 0.15);
            overflow: hidden;
            transition: all 0.2s;
        }
        .header {
            background: #1a4d7a;
            color: white;
            padding: 24px 32px;
        }
        .header h1 {
            margin: 0 0 8px 0;
            font-weight: 600;
            font-size: 1.8rem;
        }
        .header p {
            margin: 0;
            opacity: 0.85;
            font-size: 0.95rem;
        }
        .content {
            padding: 28px 32px 32px 32px;
        }
        .input-grid {
            display: grid;
            grid-template-columns: repeat(auto-fit, minmax(260px, 1fr));
            gap: 24px 32px;
            margin-bottom: 32px;
        }
        .input-field {
            display: flex;
            flex-direction: column;
            gap: 8px;
        }
        .input-field label {
            font-weight: 600;
            color: #1e2f3e;
            font-size: 0.9rem;
            display: flex;
            align-items: center;
            gap: 6px;
        }
        .input-field label i {
            font-style: normal;
            font-weight: normal;
            color: #2c6e9e;
        }
        input, select {
            padding: 12px 14px;
            border: 1px solid #cbd5e1;
            border-radius: 20px;
            font-size: 1rem;
            background: #ffffff;
            transition: 0.2s;
            outline: none;
        }
        input:focus, select:focus {
            border-color: #1a4d7a;
            box-shadow: 0 0 0 3px rgba(26,77,122,0.2);
        }
        .radio-group {
            display: flex;
            gap: 20px;
            align-items: center;
            flex-wrap: wrap;
            margin-top: 6px;
        }
        .radio-group label {
            font-weight: normal;
            display: flex;
            align-items: center;
            gap: 8px;
            cursor: pointer;
        }
        .radio-group input {
            width: 18px;
            height: 18px;
            margin: 0;
            accent-color: #1a4d7a;
        }
        .person-row {
            margin-top: 12px;
            transition: 0.2s;
        }
        .results {
            background: #f8fafc;
            border-radius: 28px;
            padding: 20px 24px;
            margin-top: 16px;
            border: 1px solid #e2edf7;
        }
        .results h3 {
            margin: 0 0 20px 0;
            font-weight: 600;
            color: #0f3b5c;
            display: flex;
            align-items: center;
            gap: 10px;
        }
        .result-grid {
            display: grid;
            grid-template-columns: repeat(auto-fit, minmax(240px, 1fr));
            gap: 20px;
        }
        .result-card {
            background: white;
            border-radius: 24px;
            padding: 16px 20px;
            box-shadow: 0 2px 6px rgba(0,0,0,0.03);
            border: 1px solid #e0edf5;
        }
        .result-label {
            font-size: 0.85rem;
            text-transform: uppercase;
            letter-spacing: 0.5px;
            font-weight: 600;
            color: #5b6e82;
            margin-bottom: 8px;
        }
        .result-value {
            font-size: 1.9rem;
            font-weight: 700;
            color: #1a4d7a;
            line-height: 1.2;
            word-break: break-word;
        }
        .result-unit {
            font-size: 1rem;
            font-weight: 400;
            color: #5e7a93;
        }
        .subnote {
            font-size: 0.8rem;
            color: #4b6f8c;
            margin-top: 20px;
            text-align: center;
            border-top: 1px solid #dce7ef;
            padding-top: 16px;
        }
        .flex-row {
            display: flex;
            flex-wrap: wrap;
            justify-content: space-between;
            align-items: center;
            gap: 12px;
        }
        hr {
            margin: 16px 0;
            border-color: #e2edf7;
        }
        @media (max-width: 680px) {
            .content {
                padding: 20px;
            }
            .result-value {
                font-size: 1.5rem;
            }
        }
        .badge {
            background: #e6f2fa;
            border-radius: 40px;
            padding: 4px 12px;
            font-size: 0.75rem;
            color: #1a4d7a;
        }
        button {
            background: none;
            border: none;
        }
        .inline-hint {
            font-size: 0.75rem;
            color: #6c86a0;
            margin-top: 4px;
        }
        .pdf-button {
            background-color: #1a4d7a;
            color: white;
            border: none;
            padding: 12px 28px;
            border-radius: 40px;
            font-weight: 600;
            font-size: 1rem;
            cursor: pointer;
            display: inline-flex;
            align-items: center;
            gap: 10px;
            transition: background 0.2s;
            margin-top: 20px;
            box-shadow: 0 2px 5px rgba(0,0,0,0.1);
        }
        .pdf-button:hover {
            background-color: #0e3a5c;
        }
        .report-note {
            font-size: 0.75rem;
            color: #4a6f8f;
            margin-left: 15px;
        }
    </style>
</head>
<body>
<div class="calculator-card">
    <div class="header">
        <h1>🌡️ Warmtepomp Rekenhulp</h1>
        <p>Bereken jaarlijks elektriciteitsverbruik, thermisch vermogen en kosten — inclusief PDF-rapport</p>
    </div>
    <div class="content">
        <div class="input-grid">
            <!-- Oppervlakte -->
            <div class="input-field">
                <label>📐 Oppervlakte (m²)</label>
                <input type="number" id="area" value="120" step="10" min="20">
                <div class="inline-hint">Vloeroppervlakte verwarmde ruimtes</div>
            </div>
            <!-- Plafondhoogte -->
            <div class="input-field">
                <label>📏 Gemiddelde plafondhoogte (m)</label>
                <input type="number" id="ceilingHeight" value="2.6" step="0.1" min="2.0" max="4.0">
            </div>
            <!-- Isolatie -->
            <div class="input-field">
                <label>🏠 Isolatieniveau</label>
                <select id="insulation">
                    <option value="new">Nieuwbouw (hoog rendement)</option>
                    <option value="good">Goed gerenoveerd</option>
                    <option value="moderate">Matig gerenoveerd</option>
                    <option value="poor">Slecht gerenoveerd</option>
                </select>
            </div>
            <!-- COP -->
            <div class="input-field">
                <label>⚙️ COP warmtepomp (gemiddeld seizoen)</label>
                <input type="number" id="cop" value="4.5" step="0.2" min="2.0" max="6.0">
                <div class="inline-hint">Rendement (thermisch / elektrisch)</div>
            </div>
            <!-- Draaiuren -->
            <div class="input-field">
                <label>⏱️ Draaiuren per jaar</label>
                <input type="number" id="runHours" value="2200" step="100" min="500" max="6000">
                <div class="inline-hint">bv. 2000-3000 uur voor vollast bedrijf</div>
            </div>
            <!-- Elektriciteitsprijs -->
            <div class="input-field">
                <label>💶 Elektriciteitsprijs (€/kWh)</label>
                <input type="number" id="elecPrice" value="0.25" step="0.01" min="0.05">
            </div>
        </div>

        <!-- Sanitair warm water optie -->
        <div class="input-field" style="margin-bottom: 12px;">
            <label>🚿 Sanitair warm water (tapwater)</label>
            <div class="radio-group">
                <label><input type="radio" name="dhwOption" value="yes" checked> Ja, met warmtepomp</label>
                <label><input type="radio" name="dhwOption" value="no"> Geen sanitair warm water</label>
            </div>
        </div>
        <div id="personsContainer" style="margin-bottom: 28px;">
            <div class="input-field">
                <label>👥 Aantal personen (alleen bij tapwater)</label>
                <input type="number" id="persons" value="4" min="0" max="10" step="1">
                <div class="inline-hint">Voor warm tapwater: ca. 800 kWh thermisch per persoon/jaar</div>
            </div>
        </div>

        <!-- Resultaten -->
        <div class="results" id="resultsSection">
            <h3>📊 Resultaten warmtepompberekening</h3>
            <div class="result-grid">
                <div class="result-card">
                    <div class="result-label">🏢 Warmtebehoefte verwarming</div>
                    <div class="result-value"><span id="heatingKwh">0</span> <span class="result-unit">kWh/jaar</span></div>
                    <div class="subnote" style="margin:8px 0 0; padding:0; text-align:left;">thermisch (opwekking)</div>
                </div>
                <div class="result-card" id="dhwCard">
                    <div class="result-label">🚰 Tapwater warmtebehoefte</div>
                    <div class="result-value"><span id="dhwKwh">0</span> <span class="result-unit">kWh/jaar</span></div>
                </div>
                <div class="result-card">
                    <div class="result-label">🔥 Totale warmtevraag (thermisch)</div>
                    <div class="result-value"><span id="totalThermal">0</span> <span class="result-unit">kWh/jaar</span></div>
                </div>
                <div class="result-card">
                    <div class="result-label">⚡ Elektriciteitsverbruik warmtepomp</div>
                    <div class="result-value"><span id="elecKwh">0</span> <span class="result-unit">kWh/jaar</span></div>
                </div>
                <div class="result-card">
                    <div class="result-label">🔧 Vermogen warmtepomp (thermisch)</div>
                    <div class="result-value"><span id="heatpumpPower">0</span> <span class="result-unit">kW</span></div>
                    <div class="subnote" style="margin:4px 0 0; padding:0; text-align:left;">Gemiddeld vermogen = totaal thermisch / draaiuren</div>
                </div>
                <div class="result-card">
                    <div class="result-label">💰 Jaarlijkse stroomkosten</div>
                    <div class="result-value"><span id="annualCost">0</span> <span class="result-unit">€</span></div>
                </div>
            </div>
            <div style="display: flex; justify-content: flex-end; align-items: center; margin-top: 20px;">
                <button class="pdf-button" id="downloadPdfBtn">
                    📄 Download PDF rapport
                </button>
                <span class="report-note">incl. alle invoerwaarden & resultaten</span>
            </div>
            <div class="subnote">
                💡 Tip: De COP en elektriciteitsprijs zijn aanpasbaar. Het getoonde 'vermogen' is het gemiddeld thermisch vermogen over de draaiuren. 
                Voor piekvermogen (ontwerp) wordt grotere marge aanbevolen.
            </div>
        </div>
    </div>
</div>

<script>
    // Warmtebehoefte per m3 per jaar (kWh/m³) voor verwarming op basis van isolatiegraad
    const insulationFactors = {
        new: 16,       // Nieuwbouw
        good: 32,      // Goed gerenoveerd
        moderate: 55,  // Matig
        poor: 85       // Slecht
    };
    
    const DHW_PER_PERSON_KWH = 800;
    
    // DOM elementen
    const areaInput = document.getElementById('area');
    const heightInput = document.getElementById('ceilingHeight');
    const insulationSelect = document.getElementById('insulation');
    const copInput = document.getElementById('cop');
    const runHoursInput = document.getElementById('runHours');
    const priceInput = document.getElementById('elecPrice');
    const personsInput = document.getElementById('persons');
    const radioYes = document.querySelector('input[value="yes"]');
    const radioNo = document.querySelector('input[value="no"]');
    
    // Resultaat displays
    const heatingKwhSpan = document.getElementById('heatingKwh');
    const dhwKwhSpan = document.getElementById('dhwKwh');
    const totalThermalSpan = document.getElementById('totalThermal');
    const elecKwhSpan = document.getElementById('elecKwh');
    const heatpumpPowerSpan = document.getElementById('heatpumpPower');
    const annualCostSpan = document.getElementById('annualCost');
    const dhwCard = document.getElementById('dhwCard');
    
    // Hulpfuncies
    function getFloat(id, defaultValue) {
        let val = parseFloat(document.getElementById(id).value);
        return isNaN(val) ? defaultValue : Math.max(0, val);
    }
    
    function getInt(id, defaultValue) {
        let val = parseInt(document.getElementById(id).value, 10);
        return isNaN(val) ? defaultValue : val;
    }
    
    function getSelectedInsulation() {
        return insulationSelect.value;
    }
    
    function isDhwEnabled() {
        return document.querySelector('input[name="dhwOption"]:checked').value === 'yes';
    }
    
    // Hoofdberekening (update alle velden)
    function updateCalculation() {
        let area = getFloat('area', 100);
        let ceilingHeight = getFloat('ceilingHeight', 2.6);
        let cop = getFloat('cop', 4.5);
        let runHours = getFloat('runHours', 2200);
        let electricityPrice = getFloat('elecPrice', 0.25);
        
        area = Math.max(20, area);
        ceilingHeight = Math.max(2.0, Math.min(4.5, ceilingHeight));
        cop = Math.max(1.5, Math.min(7.0, cop));
        runHours = Math.max(200, Math.min(8000, runHours));
        electricityPrice = Math.max(0.01, electricityPrice);
        
        let volume = area * ceilingHeight;
        let insulationKey = getSelectedInsulation();
        let heatDemandPerM3 = insulationFactors[insulationKey];
        let heatingThermalKwh = Math.round(volume * heatDemandPerM3);
        
        let dhwThermalKwh = 0;
        let hasDhw = isDhwEnabled();
        let persons = 0;
        if (hasDhw) {
            persons = getInt('persons', 2);
            persons = Math.max(0, Math.min(20, persons));
            dhwThermalKwh = persons * DHW_PER_PERSON_KWH;
            if (persons <= 0) dhwThermalKwh = 0;
        }
        
        let totalThermalKwh = heatingThermalKwh + dhwThermalKwh;
        let electricityKwh = totalThermalKwh / cop;
        electricityKwh = Math.round(electricityKwh * 10) / 10;
        let thermalPowerKw = totalThermalKwh / runHours;
        thermalPowerKw = Math.round(thermalPowerKw * 100) / 100;
        let annualCostEur = electricityKwh * electricityPrice;
        annualCostEur = Math.round(annualCostEur * 100) / 100;
        
        heatingKwhSpan.innerText = heatingThermalKwh.toLocaleString('nl-NL');
        dhwKwhSpan.innerText = dhwThermalKwh.toLocaleString('nl-NL');
        totalThermalSpan.innerText = totalThermalKwh.toLocaleString('nl-NL');
        elecKwhSpan.innerText = electricityKwh.toLocaleString('nl-NL');
        heatpumpPowerSpan.innerText = thermalPowerKw.toLocaleString('nl-NL', {minimumFractionDigits: 1, maximumFractionDigits: 2});
        annualCostSpan.innerText = annualCostEur.toLocaleString('nl-NL', {minimumFractionDigits: 2, maximumFractionDigits: 2});
        
        // aanpassing label tapwaterkaart
        if (!hasDhw || persons === 0) {
            if (!hasDhw) {
                const dhwLabel = dhwCard.querySelector('.result-label');
                if (dhwLabel) dhwLabel.innerHTML = "🚰 Tapwater (uitgeschakeld)";
            } else {
                const dhwLabel = dhwCard.querySelector('.result-label');
                if (dhwLabel) dhwLabel.innerHTML = "🚰 Tapwater warmtebehoefte";
            }
        } else {
            const dhwLabel = dhwCard.querySelector('.result-label');
            if (dhwLabel) dhwLabel.innerHTML = "🚰 Tapwater warmtebehoefte";
        }
        
        if (!hasDhw) {
            personsInput.style.opacity = "0.7";
        } else {
            personsInput.style.opacity = "1";
        }
    }
    
    // PDF Rapport generator
    async function generatePDF() {
        // Haal alle actuele waarden op (inclusief resultaten en inputs)
        const areaVal = getFloat('area', 100);
        const ceilingVal = getFloat('ceilingHeight', 2.6);
        const insulationMap = { new: "Nieuwbouw", good: "Goed gerenoveerd", moderate: "Matig gerenoveerd", poor: "Slecht gerenoveerd" };
        const insulationText = insulationMap[getSelectedInsulation()];
        const copVal = getFloat('cop', 4.5);
        const runHoursVal = getFloat('runHours', 2200);
        const priceVal = getFloat('elecPrice', 0.25);
        const dhwEnabled = isDhwEnabled();
        const personsVal = dhwEnabled ? getInt('persons', 2) : 0;
        const personsDisplay = dhwEnabled ? personsVal : "n.v.t. (geen tapwater)";
        
        // resultaten ophalen uit de spans (reeds geformatteerd maar we pakken getallen voor nauwkeurigheid)
        const heatingKwhNum = parseFloat(document.getElementById('heatingKwh').innerText.replace(/\./g, '').replace(',', '.')) || 0;
        const dhwKwhNum = parseFloat(document.getElementById('dhwKwh').innerText.replace(/\./g, '').replace(',', '.')) || 0;
        const totalThermalNum = parseFloat(document.getElementById('totalThermal').innerText.replace(/\./g, '').replace(',', '.')) || 0;
        const elecKwhNum = parseFloat(document.getElementById('elecKwh').innerText.replace(/\./g, '').replace(',', '.')) || 0;
        const powerKwNum = parseFloat(document.getElementById('heatpumpPower').innerText.replace(',', '.')) || 0;
        const costNum = parseFloat(document.getElementById('annualCost').innerText.replace(',', '.')) || 0;
        
        // HTML structuur voor PDF (clean, geen interactieve elementen)
        const pdfContent = `
        <!DOCTYPE html>
        <html>
        <head>
            <meta charset="UTF-8">
            <title>Warmtepomp rapport</title>
            <style>
                body {
                    font-family: 'Segoe UI', 'Roboto', Helvetica, Arial, sans-serif;
                    padding: 20px;
                    line-height: 1.4;
                    color: #1e2f3e;
                }
                .report-header {
                    text-align: center;
                    margin-bottom: 30px;
                    border-bottom: 2px solid #1a4d7a;
                    padding-bottom: 15px;
                }
                .report-header h1 {
                    color: #1a4d7a;
                    margin: 0;
                    font-size: 28px;
                }
                .report-header p {
                    margin: 8px 0 0;
                    color: #4b6f8c;
                    font-size: 14px;
                }
                .date {
                    text-align: right;
                    font-size: 12px;
                    color: #6c86a0;
                    margin-bottom: 20px;
                }
                .section {
                    margin-bottom: 28px;
                }
                .section-title {
                    background: #eef4fa;
                    padding: 8px 12px;
                    font-weight: bold;
                    font-size: 18px;
                    color: #1a4d7a;
                    border-left: 5px solid #1a4d7a;
                    margin-bottom: 15px;
                }
                .grid-2 {
                    display: flex;
                    flex-wrap: wrap;
                    gap: 16px;
                    margin-bottom: 12px;
                }
                .info-card {
                    background: #f9fbfd;
                    border: 1px solid #dce7ef;
                    border-radius: 16px;
                    padding: 12px 18px;
                    flex: 1 1 250px;
                }
                .info-label {
                    font-size: 12px;
                    text-transform: uppercase;
                    font-weight: 600;
                    color: #5b6e82;
                    letter-spacing: 0.5px;
                }
                .info-value {
                    font-size: 20px;
                    font-weight: 700;
                    color: #0f3b5c;
                    margin-top: 6px;
                }
                .info-unit {
                    font-size: 13px;
                    font-weight: normal;
                    color: #5e7a93;
                }
                hr {
                    margin: 20px 0;
                    border-color: #e2edf7;
                }
                .footer {
                    font-size: 11px;
                    text-align: center;
                    margin-top: 40px;
                    color: #7a94ab;
                    border-top: 1px solid #e2edf7;
                    padding-top: 15px;
                }
                .note {
                    background: #fef7e0;
                    border-left: 4px solid #f5b042;
                    padding: 10px 15px;
                    font-size: 12px;
                    margin-top: 20px;
                }
            </style>
        </head>
        <body>
            <div class="report-header">
                <h1>🌡️ Warmtepomp rapport</h1>
                <p>Energieberekening & dimensionering</p>
            </div>
            <div class="date">
                Datum: ${new Date().toLocaleDateString('nl-NL')}
            </div>
            
            <div class="section">
                <div class="section-title">🏠 Woning- & installatiegegevens</div>
                <div class="grid-2">
                    <div class="info-card"><div class="info-label">Oppervlakte</div><div class="info-value">${areaVal} <span class="info-unit">m²</span></div></div>
                    <div class="info-card"><div class="info-label">Plafondhoogte</div><div class="info-value">${ceilingVal} <span class="info-unit">m</span></div></div>
                    <div class="info-card"><div class="info-label">Isolatieniveau</div><div class="info-value">${insulationText}</div></div>
                    <div class="info-card"><div class="info-label">COP warmtepomp</div><div class="info-value">${copVal.toFixed(1)} <span class="info-unit">-</span></div></div>
                    <div class="info-card"><div class="info-label">Draaiuren / jaar</div><div class="info-value">${runHoursVal} <span class="info-unit">uur</span></div></div>
                    <div class="info-card"><div class="info-label">Elektriciteitsprijs</div><div class="info-value">€ ${priceVal.toFixed(3)} <span class="info-unit">/kWh</span></div></div>
                </div>
            </div>
            
            <div class="section">
                <div class="section-title">🚿 Sanitair warm water</div>
                <div class="grid-2">
                    <div class="info-card"><div class="info-label">Tapwater aanwezig</div><div class="info-value">${dhwEnabled ? "✅ Ja, warmtepomp verzorgt tapwater" : "❌ Geen sanitair warm water"}</div></div>
                    ${dhwEnabled ? `<div class="info-card"><div class="info-label">Aantal personen</div><div class="info-value">${personsVal} <span class="info-unit">pers.</span></div></div>` : ''}
                </div>
            </div>
            
            <div class="section">
                <div class="section-title">📈 Resultaten warmte- & energieverbruik</div>
                <div class="grid-2">
                    <div class="info-card"><div class="info-label">Verwarming (thermisch)</div><div class="info-value">${heatingKwhNum.toLocaleString('nl-NL')} <span class="info-unit">kWh/jaar</span></div></div>
                    <div class="info-card"><div class="info-label">Tapwater (thermisch)</div><div class="info-value">${dhwKwhNum.toLocaleString('nl-NL')} <span class="info-unit">kWh/jaar</span></div></div>
                    <div class="info-card"><div class="info-label">Totale warmtevraag</div><div class="info-value">${totalThermalNum.toLocaleString('nl-NL')} <span class="info-unit">kWh/jaar</span></div></div>
                    <div class="info-card"><div class="info-label">Elektriciteitsverbruik WP</div><div class="info-value">${elecKwhNum.toLocaleString('nl-NL')} <span class="info-unit">kWh/jaar</span></div></div>
                    <div class="info-card"><div class="info-label">Gem. thermisch vermogen *</div><div class="info-value">${powerKwNum} <span class="info-unit">kW</span></div></div>
                    <div class="info-card"><div class="info-label">Jaarlijkse stroomkosten</div><div class="info-value">€ ${costNum.toLocaleString('nl-NL', {minimumFractionDigits:2})}</div></div>
                </div>
                <div class="note">
                    * Gemiddeld thermisch vermogen = Totale warmtevraag (kWh) / Draaiuren per jaar. Voor een juiste dimensionering van de warmtepomp adviseren wij een ontwerp op basis van de minimale buitentemperatuur (piekvermogen).
                </div>
            </div>
            
            <div class="footer">
                Dit rapport is gegenereerd met de Warmtepomp Rekenhulp. Berekeningen zijn indicatief op basis van standaard warmtebehoefte per m³ en tapwaterprofielen.<br>
                Aanpassingen van COP, draaiuren en elektriciteitsprijs zijn verwerkt.
            </div>
        </body>
        </html>
        `;
        
        // Opties voor html2pdf
        const opt = {
            margin:        [0.5, 0.5, 0.5, 0.5], // boven, rechts, onder, links (in inches)
            filename:     `warmtepomp_rapport_${new Date().toISOString().slice(0,19).replace(/:/g, '-')}.pdf`,
            image:        { type: 'jpeg', quality: 0.98 },
            html2canvas:  { scale: 2, letterRendering: true, useCORS: false, logging: false },
            jsPDF:        { unit: 'in', format: 'a4', orientation: 'portrait' }
        };
        
        // Genereer PDF van de tijdelijke HTML-string
        const element = document.createElement('div');
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        document.body.appendChild(element);
        try {
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    function attachEvents() {
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            updateCalculation();
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        if (pdfBtn) pdfBtn.addEventListener('click', generatePDF);
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